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1      Introduction
This document intends to capture the result of the RAN2 email discussion [75#33] – LTE: Carrier Aggregation scenarios and resulting requirements [NTT DCM] [1]. The deadline of this email discussion is October 3rd, midnight Pacific.
During RAN2#75 meeting, in relation to the realization of multiple timing advance under the scope of Rel-11 carrier aggregation enhancements work item, discussion took place on RA response transmission for RA procedures with RA preamble transmission on SCell based on [2-21].
Conceptually, the simplest approach seems to be as follows:

· PDCCH for RA response on the same SCell as the RA preamble

· PDCCH for RA response addressed to RA-RNTI in common search space as in pre-Rel11

· RAR on the same SCell as the RA preamble / PDCCH for RA response

· RAR uses pre-Rel11 RAR format

· i.e., same as pre-Rel11 RA procedure except that it is performed on SCell

This approach will be referred to this document as the “Msg1/2 on same SCell approach” from hereon.

However, alternative mechanisms which allow for PDCCH/PDSCH of RA response to be transmitted on PCell or a different SCell from the SCell of the RA preamble were identified [2-21] due to the following motivations:

· avoiding UE blind decoding on common search space of SCell

· ensuring that RA procedure on SCell would work even in scenarios where the SCell is not configured with PDCCH

This approach will be referred to this document as the “Msg1/2 on different P/SCell approach” from hereon.

On a high level, it can be observed that from a protocol point of view:

· it is quite simple to support contention based RA procedure with the “Msg1/2 on same SCell approach”
· difficulties exist in supporting contention based RA procedures for the “Msg1/2 on different P/SCell approach”
However, it seems that the multiple timing advance operation can still be realized without having to support contention based RA procedures on SCells, and this does not seem to be the decisive factor in selecting one of the two approaches. Rather, it may be that support of contention based RA procedure on SCells will follow from the decision on which of the two approaches will be selected.

During RAN#75, it was decided to have an email discussion to try and progress on this issue. The minuted scope for the email discussion is as follows:

1) Discuss deployment scenarios and based on that answer the need for cross carrier Msg2 and contention based access

2) Try to reduce the number of possible solutions

Note that the rapporteur thinks that “cross carrier Msg2” above is equivalent to the “Msg1/2 on different P/SCell approach” in this document.

The rapporteur proposes to reformulate the above minuted scope as follows:

1) Discuss the following in order to see if it is possible to agree on either the “Msg1/2 on same SCell approach” or the “Msg1/2 on different P/SCell approach”
· Relevance of UE impacts on having to perform blind decoding on common search space of SCell

· Deployment scenarios where none of the SCells in a timing advance group (which does not include the PCell) is configured with PDCCH, and their importance
· Need for contention based RA procedure on SCells

2) Identify concrete solution(s) for the “Msg1/2 on same SCell approach” and/or the “Msg1/2 on different P/SCell approach”, and try to reduce the number of possible solutions
It is noted that the first bullet of the first point may rather be a RAN1 topic, and not appropriate to be discussed in a RAN2 email discussion. But nevertheless, companies should/may provide input.

The rapporteur further proposes to phase this email discussion as follows:

· Focus discussion on the first point (including all the subbullets) until September 26th, midnight Pacific

· Focus discussion on the second point until the email discussion deadline (i.e. October 3rd, midnight Pacific)

2      Discussion
2.1     Discussion in order to see if it is possible to agree on either the “Msg1/2 on same SCell approach” or the “Msg1/2 on different P/SCell approach”
Relevance of UE impacts on having to perform blind decoding on common search space of SCell

Some contributions to RAN2#75 indicated that blind decoding increase due to common search space monitoring on SCells should be avoided. In Table 1, companies are asked to indicate their views on this aspect.
Table 1
	Company name
	Comment

	Nokia & NSN
	Prefer to avoid unnecessarily PHY impact if simple solution can be worked out in RAN2.

	Qualcomm Incorporated
	We also prefer to avoid PHY impact if possible by solutions from RAN2. Where not possible, RAN2 should ask RAN1 guidance.

	Intel Corporation
	We have the same preference of avoiding PHY impacts if simple RAN2 only solutions are feasible.

	ZTE Corporation
	Common search space monitoring on SCell can be supported with little impact on PHY. The extra blind decoding time caused by SCell common search space monitoring is 12. When a UE performs RACH in the SCell, it is always possible for the UE to find some redundant blind decoding times to accommodate the extra 12 times.

	Pantech
	Basically, we agree that increasing of blind decoding complexity should be avoided. However, we wonder that RAN1 has common understanding that increasing of blind decoding complexity should not be allowed for further releases. So, we think RAN2 would be able to discuss this issue after RAN1 makes conclusion about whether the additional amount of blind decoding complexity for RA procedure for SCell can be allowed.

	Panasonic
	RAN1 had heavy discussion on the number of blind decoding related to the false detection. Our preference is not to increase the number of blind decoding. If there is no other way to resolve it, the number of BD can be increased.

	Fujitsu
	From the signalling processing point of view, we prefer not to increase the number of blind decoding of PDCCH in the UE side. Therefore, the common search space monitoring of SCell is better to be avoided.

	MediaTek
	Agree with NSN. We also prefer to avoid PHY impact.

	Renesas Mobile
	UE will only need to blind detect PDCCH addressed to RA-RNTI within the RAR reception window, so there will be quite limited increase of the number of blind detection. However, it will be also good if there could be simple solution in RAN2 which without impact the PHY layer

	LGE
	It seems difficult to directly compare the BD with the RAN2 solution because the BD is more RAN1 issue.

Maybe, the following aspects could be discussed in RAN2 for the selection between the two approaches above.

· Case1: Msg1/2 on same Scell approach + no Hetnet support

· Additional BD required for Msg2

· Support of CBRA

· Case2: Msg1/2 on same Scell approach + Hetnet support

· Additional BD and cross-scheduling required for Msg2 

· Support of CBRA

· Case3: Msg1/2 on different P/Scell approach + no Hetnet support

· Cross-scheduling required for Msg2

· No support of CBRA

· Case 4: Msg1/2 on different P/Scell approach + Hetnet support

· Cross-scheduling required for Msg2

· No support of CBRA

Note that since we should try to make system as simple as possible, the case 2 may be not desired. From the above, “Msg1/2 on same Scell approach” supports the contention based RA but does not support the Hetnet scenarios while “Msg1/2 on different P/Scell approach” supports the Hetnet scenarios but does not the contention based RA.

As pointed out below, it seems that the support of the contention RA may not be essential in operating the multiple TAs. However, no support of the Hetnet scenarios may limit the CA scenarios requiring the multiple TAs.

Therefore, our preference is the “Msg1/2 on different P/Scell approach” that enables to support the Hetnet scenarios.

	RIM
	The number of blind decoding is a important aspect in terms of PDCCH processing capacity. If PDCCH of RAR is transmitted on common search space on SCell, the UE would monitor the common search space only when PDCCH of RAR is to be transmitted, e.g RAR window which is relatively shorter period than the normal operation. Therefore, it would be desirable not to increase the number of blind decodings to receive PDCCH for this short period.

	Alcatel-Lucent
	We also think that we should not increase the blind decoding of the UE. However, there are other methods that can be applied to reduce the blind decoding (e.g. not performing DSS during the RACH procedure) albeit with RAN 1 impact. Hence, from RAN 2 perspective, we should leave this to RAN 1 to discuss if we are considering a method that might increase blind decoding.

	Sharp
	We prefer to avoid both unnecessary RAN1 and RAN2 impact. In our view RAN2 does not have sufficient expertise to determine exactly what the relevant impacts are with respect to UE blind decoding on common search space of SCell, and that such determinations are the purview of RAN1. Therefore RAN2 should ask RAN1 about PHY impacts and feasibility before RAN2 concludes the issue.

	HT mMobile Inc.
	UE blind decoding (BD) on CSS of SCell has the benefit of less standardization effort in RAN2. We also think that it is too early to exclude it without RAN1’s analysis. In our understanding, there is little impact to PHY if the total BD number doesn’t exceed the upper limit, such as 44 + 32 x N_DL_SCC + 16 x N_UL_SCC + 16 x N_ULM_CC. Since we have agreed that parallel RACH is not supported, the BD number for CSS of Scell is only 12, just as ZTE indicated. When RACH is performed on the Scell, UE doesn’t need to monitor PDCCH for UL MIMO if it is configured, so the 16 BD operations is not performed. So the overall blind decoding number may not exceed the upper limit with the 12 BD operations on the CSS of the Scell. If only non-contention based RACH would be supported on Scell, UE will only need to monitor the CSS of Scell within the RAR window. Therefore, we agree with Sharp that RAN2 should ask RAN1 about the impacts on PHY layer, since it is more a RAN1 issue.

	New Postcom
	If simpler RAN2-only solutions can be provided to avoid introducing extra complexity to UE, we prefer to avoid unnecessary impacts in RAN1. But in this stage, we agree with Pantech that RAN2 would be able to discuss this issue after RAN1 makes conclusion about whether the additional amount of blind decoding complexity for RA procedure for SCell can be allowed.

	Samsung
	The pros and cons of performing blind decoding on common search space of SCell and the other solutions that may not require it have to be considered carefully from both the UE impact’s perspective and the system’s perspective. In general, an increase in the number of blind decodes should be avoided unless deemed necessary. The additional number of blind decodes for an SCell is 6 if the common search space is monitored for the SCell, on top of 32 that the UE has to do (or 48 if UL MIMO is configured). However, when evaluating a solution, the impact on UE is not just about the number of blind decodes; complexity due to implementation of new feature also needs to be considered. It is also important to note that a solution should not cause other system related problems; for example, if Msg2 is to be transmitted from the PCell always, it can increase the load of common search space on the PCell which is undesirable as the capacity of the common search space may be already quite tight. We ask companies to consider all these aspects carefully when evaluating a solution.

We note that in our understanding, the “Msg2 on different P/SCell approach” doesn’t necessarily mean there would not be an increase in the number of blind decodes, e.g. Msg2 on a different SCell can still mean there is an increase in the number of blind decodes for the scheduling SCell.

We also note that in our understanding, the discussions here need not aim to select either the “Msg2 on same SCell approach” or the “Msg2 on different P/SCell approach” because each approach can operate for a different case, e.g. if cross-carrier scheduling is not configured, then the “Msg2 on same SCell approach” can be used, and if cross-carrier scheduling is configured, then the “Msg2 on different P/SCell approach” can be used. This can be described as “Msg2 on the scheduling cell approach”.

	Huawei & HiSilicon
	In general, we prefer to avoid unnecessary /big PHY impact e.g. change the DCI format of the PDCCH for RAR to include the CIF, or change the UE behavior to decode the RAR. 

However small impact should be acceptable, e.g. we note that the blind decoding increase due to common search space monitoring on SCells can be easily avoided by limiting the decoding for DSS

	ASUSTeK
	We also agree with Nokia to avoid PHY impact.

	Motorola Mobility
	The solutions for the cross-carrier scheduling case cannot rely on extra blind decodes on Scell (since the UE does not monitor the control region of the SCell). In order to have one solution for both cross-carrier and non cross-carrier scheduling cases, we prefer solutions that do not rely on additional blind decodes on the SCell.

	HTC
	We think the number of extra blind decoding is not very high, and the PHY impact can be tolerable. We also share the same view with ZTE, the UE has enough times to do extra blind decoding.

	NEC
	We also recognize that RAN1 has put forward a great effort to reduce number of BD and at the same time it is possible to avoid huge increase in blind decoding due to Scell CSS. But, it would be better to leave this issue for RAN1.

	Ericsson & ST-Ericsson
	We believe common search space can be supported on an SCell without increasing the total number of blind decodings by temporarily moving some blind decodes, and therefore we think there should be no problem to support it for an SCell.

	Potevio
	We have the same preference of avoiding PHY impacts if simple RAN2 only solutions are feasible.

	ITRI
	We prefer to avoid increasing blind decoding overhead but it is more RAN1 issue. And this issue is related to contention based RA on SCell. If RAN2 decides to support contention based RA, it seems that blind decoding on common search space of SCell cannot be avoided. Maybe we should first decide if contention based RA is supported or not.

	CATT
	Our preference is to avoid PDCCH common search space on SCells, due to the reasons well explained.

	Hitachi
	We think it is reasonable to have extra blind decoding on SCell as long as its impact is tolerable. It is better to request RAN1 confirmation.


Rapporteur’s summary:

On a high level, the rapporteur sees the following solutions, which are not necessarily mutually exclusive, currently on the table:

· “Msg1/2 on same SCell approach”, i.e.

· Msg2 PDCCH is addressed to RA-RNTI (i.e. common search space) on the same SCell as Msg1

· “Msg1/2 on different P/SCell approach” – variation 1, where

· Msg2 PDCCH is addressed to RA-RNTI (i.e. common search space) on the PCell

· “Msg1/2 on different P/SCell approach” – variation 2, where
· Msg2 PDCCH is addressed to RA-RNTI (i.e. common search space) on a scheduling P/SCell of the SCell of Msg1

· “Msg1/2 on different P/SCell approach” – variation 3, where
· Msg2 PDCCH is addressed to C-RNTI (i.e. UE specific search space) on the PCell or on SCell configured with PDCCH
The intention of this discussion topic was to see company positions and arguments on whether or not SCell common search space blind decoding may be introduced, and from the result, to see if any of the above high level solutions would be ruled out.
Depending on whether or not SCell common search space blind decoding may be introduced, the rapporteur sees the viable solutions to be as in Table 2:

Table 2
	High level solution as listed above
	SCell common search space blind decoding can be introduced
	SCell common search space blind decoding cannot be introduced

	“Msg1/2 on same SCell approach”
	Viable
	Ruled out

	“Msg1/2 on different P/SCell approach” – variation 1
	Viable
	Viable

	“Msg1/2 on different P/SCell approach” – variation 2
	Viable
	Ruled out

	“Msg1/2 on different P/SCell approach” – variation 3
	Viable
	Viable


I.e.,

· if SCell common search space blind decoding can be introduced
· none of the above listed high level solutions are ruled out

· if SCell common search space blind decoding cannot be introduced, the only viable solutions are
· “Msg1/2 on different P/SCell approach” – variation 1

· “Msg1/2 on different P/SCell approach” – variation 3
From company inputs in Table 1, the rapporteur understands the company positions on introducing SCell common search space blind decoding as follows (companies are asked to correct this if their positions are captured incorrectly):

· Negative / not preferred

· Nokia & NSN, Qualcomm Incorporated, Intel Corporation, Panasonic, Fujitsu, MediaTek, RIM, ASUSTeK, Motorola, Potevio, CATT, ITRI
· Positive / preferred

· ZTE Corporation, Samsung, HTC, Ericsson & ST-Ericsson, Hitachi
· Neutral / should consult with RAN1

· Pantech, Renesas Mobile, Alcatel-Lucent, Sharp, HT mMobile Inc., New Postcom, Huawei & HiSilicon, NEC
Of those companies not preferring to introduce SCell common search space blind decoding,

· many indicated that they would prefer not to impact PHY if a simple RAN2 solution can be adopted / identified

· some mentioned concerns on increased false alarms and UE PDCCH blind decoding capacity

On the other hand, there were comments that,
· not introducing SCell common search space blind decoding:

· may have system performance impacts (e.g. increased PDCCH load on PCell common search space)

· will require new and/or more complex RAN2 solution

· from UE PDCCH blind decoding capacity point of view, the impact of introducing SCell common search space blind decoding may be small since:

· only 6/12 (?) additional blind decodes are required

· while the UE needs to perform blind decoding on the SCell common search space, it may be possible for the UE to not perform blind decoding on the UE specific search space of the concerning SCell

and that this should be consulted with / discussed in RAN1 before RAN2 makes conclusions.
From the above, the rapporteur proposes the follows as a conclusion:

· Without SCell common search space blind decoding, the only viable solutions are the “Msg1/2 on different P/SCell approach” – variation 1 and 3

· In case RAN2 wishes to proceed with either the “Msg1/2 on same SCell approach” or the “Msg1/2 on different P/SCell approach” – varation 2, RAN2 should consult RAN1 on their opinion on whether SCell common search space blind decoding is feasible / desired
Deployment scenarios where none of the SCells in a timing advance group (which does not include the PCell) is configured with PDCCH, and their importance

During the discussion in RAN2#75, it was indicated that the “Msg1/2 on same SCell approach” will not be able to support RA procedures on SCells in deployment scenarios where none of the SCells in a timing advance group (which does not include the PCell) is configured with PDCCH, e.g. in HetNet scenario. However, it seemed to be unclear whether such deployment scenarios would really exist. In Table 3, companies are asked to elaborate on such deployment scenarios (hopefully using pictures!) and furthermore, the importance of such scenarios.

As a reminder, the main scenarios in which multiple timing advance groups have been considered to be required are for:

· CA deployment scenario 4 (CA with macro eNB cell and small RRH cell)
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· CA deployment scenario 5 (CA where frequency specific repeaters are present).
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It is also noted that RAN4 has indicated in a LS [22] that even for CA deployment scenarios 2 (inter-band CA with overlaid cell direction) and 3 (inter-band CA with non-overlaid cell direction) timing differences of 1-5 TA steps could occur in 2-3% of the area.

Table 3
	Company name
	Comment

	Nokia & NSN
	One reason of having carrier aggregation in the first place was to allow PDCCH-less carriers. Besides, it was also listed as one of the objectives to study extension carrier in the Rel-11 CA WID. It is better not to restrict the usage of PDCCH-less carrier just because of multiple TA.

	Qualcomm Incorporated
	We think CA HetNet scenario is established use case where PDCCH-less is used in macro and small cell. Combining it with inter-band CA (with possible band-specific repeater for instance), it is necessary to support RAR delivery on PDCCH-less SCell.

	Intel Corporation
	PDCCH-less SCell are reasonable and less complex means of configuring SCells in an SCell only TA Group and should not be excluded.

	ZTE Corporation
	We suggest cross-carrier scheduling not be considered for MTA RACH. Even in a PDCCH-less SCell, there should be PDCCH to support legacy UE and RAR can be transmitted in the SCell. 

Another possible argument to support cross-carrier scheduling is there may be interference on the scheduled cell. However, SCell measurement restriction is expected to eliminate the interference in an eICIC manner and no cross-carrier scheduling is needed there.

	Pantech
	We also think PDCCH-less SCell is reasonable in HetNet scenario.

	Panasonic
	CA deployment scenario 4 is supported by non-CA based HetNet in Rel 10. If these are covered by CA based HetNet, Msg2 reception reliability for extended coverage itself is the issue to be concluded. Therefore, we think cross carrier indication for Msg2 is necessary.

CA deployment scenario 5 is necessary as higher frequency and lower frequency have different pathloss.

	Fujitsu
	RAN2 could already somehow support “PDCCH-less SCells” according to the current specification e.g. by schedulingCellInfo-r10 in CrossCarrierSchedulingConfig. So we think that there will be no need to exclude such scenarios.

	MediaTek
	CA HetNet is an agreed use case for Rel-10 CA. We think the same use case can be extended to Rel-11 when multi-TA is introduced. There is no need to impose deployment restrictions.

	Renesas Mobile
	Whether there will be PDCCH on SCell will depend on the carrier type of SCell.

If we still assume that all the aggregated carriers are backward compatible CCs same as Rel-10, we should assume SCell will always have PDCCH.
If we also consider ext. carrier or some new carrier type, we should not exclude PDCCH-less SCell. 

Since there is no agreement reached on extension carrier, RAN2 should first discuss whether we will need to deploy extension carrier in multiple TA case.

	LGE
	Please see previous comments.

	RIM
	Although it might be unlikely to locate the lower power node in the coverage of RRH or repeater in scenario 4 and 5, it may be possible to locate the lower power node in the coverage of macro eNB in the scenario 5. In this case, cross carrier scheduling may be needed to avoid the interference in the control channel. Therefore, we think multiple TA should be supported in conjunction with cross carrier scheduling to support flexible deployment scenario.

	Alcatel-Lucent
	We also think that the HetNet case needs to be supported also for multiple TA deployment.

	Sharp
	We think PDCCH-less SCell could be useful in the HetNet scenario. However, RAN1 is discussing on new PDCCH operation (e.g, E-PDCCH) and/or extension carrier for the downlink HetNet scenario and they are not discussing on the corresponding uplink operation for that yet. Also cross-carrier scheduling is optional by UE capability in Rel-10. The different TDD UL-DL configurations on different bands also need to be investigated. Therefore we are wondering if it would be too early to discuss a combination between CA HetNet scenario and multiple TA scenario. We prefer to postpone this issue in the future.

	HT mMobile Inc.
	We also think PDCCH-less SCell is reasonable in the HetNet scenarios, especially if the addition carrier types such as extension carrier or carrier segments would be supported in Rel-11.

	New Postcom
	We also agree that it is reasonable to support PDCCH-less SCell in Rel-11.

	Samsung
	First of all, we think that it is not reasonable to require an SCell with a different TA and doesn’t have PDCCH configured to rely on the existence of another SCell in the same TAG because we expect network deployment with only two carriers (one PCell and one SCell) will still be an important case.

On the deployment scenarios, we think that scenarios that involve a combination of CA scenarios that requires multiple TA and HetNet with CA-based ICIC scheme should be considered. Note that 2-3% of area in CA scenario 2 or 3 may require multiple-TA support according to RAN4. Example scenarios are:

a) CA scenario 3 + HetNet with CA-based ICIC (see Figure a)

b) CA scenario 2 or 5 + HetNet with CA-based ICIC (see Figure b)
In the figures, pico cells that deploy CA-based ICIC scheme have been colored red. Macro UEs in locations marked with “1” may require multiple TA and cross-carrier scheduling for CA-based ICIC at the same time.
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Figure a (CA scenario 3 + HetNet with CA-based ICIC)
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Figure b (CA scenario 5 + HetNet with CA-based ICIC)

Another scenario to be considered is CA scenario 4 where the pico cells may be close to each other for covering big area hotspot (see Figure c). For UEs located in between two pico cells with overlapping coverage, the PDCCH region of the carrier F2 may not be reliable due to inter-pico interference. If CA is configured, cross-carrier scheduling can be configured to alleviate the PDCCH reliability/capacity issue on carrier F2. The UEs also need multiple TA at the same time. Such a UE can be in location “1” as shown in Figure c.
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Figure c (CA scenario 4)

We ask companies to consider the above scenarios.

	Huawei & HiSilicon
	We understand here the PDCCH-less carrier means there is no PDCCH at all on this carrier. And there is no agreement reached on this type of carrier till now.

Here we talk about the scenario that none of the SCells in a timing advance group (which does not include the PCell) is configured with PDCCH. No supporting of this scenario does not rule out the usage of PDCCH-less carrier or cross scheduling.
For the RRH scenario, if all carriers (maybe only one) from RRH are PDCCH-less, all non CA-capable UE can not connect to RRH cells, it seems not reasonable to have a cell for hotpot only supporting CA capable UEs.
For the repeater scenario, the repeater is used for coverage extension, so it is not possible to face strong interference at the same time. In summary we do not believe this scenario (i.e. none of the SCells in a timing advance group is configured with PDCCH) exists.

And we agree with Renesas that we should first discuss whether we will need to deploy extension carrier in multiple TA case, or whether we will need to configure UL multiple TA CA if all Scells in an SCell-only TAG are PDCCH-less or cross-scheduled.

	ASUSTeK
	We share the same view with Nokia and think that scenario 5 plus Hetnet scenario could be possible. Especially that the location of repeater may not be well-known by network.

	Motorola Mobility
	We think such scenarios should be supported for the multi-TA deployments.

	HTC
	We also think the Hetnet case should be supported.

	NEC
	We also share the view that PDCCH-less Scell should also be considered as one of the configurations in Rel-11.At the same time we agree with Renesas that RAN2 should study extension carrier in multiple TA case.

	Ericsson & ST-Ericsson
	We believe there are no current scenarios that require cross-carrier scheduling in case there is a different timing of the SCell compared with the PCell.

In the case of PDCCH-less carriers, we believe this discussion is still at an early stage and there may be other solutions like using an ePDCCH for these cases, and thus it is not certain that cross-carrier scheduling is required in this case.

We also have to consider that supporting cross-carrier scheduling is optional for a UE.

	ITRI
	We agree that HetNet is an important scenario in CA deployment.  So we prefer not to exclude this scenario.

	CATT
	In general, we think whether PDCCH with RA-RNTI can be transmitted on SCell(s) depends not only on the deployment scenario, but also on how the network configures the UE to operate. It is preferable to allow the possibility that the network can configure the UE to receive PDCCH only on a subset of the configured serving cells or even only on the PCell. It is also preferable to adopt a solution that works in all possible deployment scenarios requiring multiple timing advances. Furthermore, the decision on whether common search space is introduced on SCell shall be taken into account.

	Hitachi
	We also think the HetNet case should be considered.


Rapporteur’s summary:

The intention of this discussion topic was to see company positions and arguments on whether or not deployment scenarios where PDCCH is not configured on any of the SCells in a SCell-only TA group should be considered, and from the result, to see if any of the above high level solutions would be ruled out.

Just in case, the rapporteur emphasizes that the question here is not “whether or not PDCCH less carriers should be supported”, but rather, the question is “whether or not SCell-only TA groups in which none of the SCells are configured with PDCCH should be supported” (since if PDCCH is configured in any one SCell of a SCell-only TA group, RACH can be configured there, and then it is possible to support the “Msg1/2 on same SCell approach”).

Depending on whether or not such configuration / deployment should be supported, the rapporteur sees the viable solutions to be as in Table 4:

Table 4
	High level solution as listed above
	Deployment scenarios where PDCCH is not configured on any of the SCells in a SCell-only TA group should be considered
	Deployment scenarios where PDCCH is not configured on any of the SCells in a SCell-only TA group needs not be considered

	“Msg1/2 on same SCell approach”
	Ruled out
	Ruled out

	“Msg1/2 on different P/SCell approach” – variation 1
	Viable
	Viable

	“Msg1/2 on different P/SCell approach” – variation 2
	Viable
	Viable

	“Msg1/2 on different P/SCell approach” – variation 3
	Viable
	Viable


From company inputs in Table 3, the rapporteur understands the company positions on supporting such configuration / deployment as follows (companies are asked to correct this if their positions are captured incorrectly):

· Positive

· Nokia & NSN, Qualcomm Incorporated, Intel Corporation, Pantech, Panasonic, Fujitsu, MediaTek, LGE, RIM, Alcatel-Lucent, HT mMobile Inc., New Postcom, Samsung, ASUSTeK, Motorola Mobility, HTC, CATT, Hitachi, ITRI
· Negative / too early to conclude

· ZTE Corporation, Renesas Mobile, Sharp, Huawei & HiSilicon, NEC, Ericsson & ST-Ericsson

Among those companies indicating that such configuration / deployment should be considered, the main motivating scenarios seem to be the following:

1) Support of PDCCH-less carriers, or the so called “extension carriers”
2) Support of inter-band CA based HetNet

For 2), the main scenario indicated by the proponents seemed to be the combined deployment of (a) CA deployment scenario 5 with band specific repeaters which requires TA groups per band when UL CA is configured and (b) CA based HetNet which further requires PDCCH of macro cells and pico cells to be configured on different bands. Actually, for (a), it was mentioned that the same applies with CA deployment scenarios 2/3 when different TA groups need to be configured (RAN4 indicated that the inter-band timing difference could be larger than one TA step for 2-3% of the cases in [22]).
On the other hand, there were comments that,

· Even for “PDCCH-less carriers”, in order for the carrier to be backward compatible and to support legacy UEs, PDCCH transmission should be possible

· There is no agreement to support non-backwards compatible carrier (e.g. extension carrier) yet

· Discussion on “PDCCH-less carriers” are still in a early stage, and solutions like ePDCCH are being considered

· Cross carrier scheduling is currently optional for UEs

From the above, the rapporteur proposes the follows as a conclusion:

· If configuration / deployment in which PDCCH is not configured on any of the SCells in a SCell-only TA group needs to be supported, the “Msg1/2 on same SCell approach” will be ruled out

· Although many companies have indicated preference to support such configuration / deployment, this point may need further discussion
Need for contention based RA procedure on SCells

From discussion in RAN2#75, some companies indicated that there is not much use for contention based RA procedure on SCells. However, there were also companies who did not want to preclude this yet. However, it was not clear whether contention based RA procedure on SCell is something that is definitely needed, or just considered “nice to have”. In Table 5, companies are asked to indicate their views on this aspect.

It is noted that support for contention based RA procedure seems to be quite simple for the “Msg1/2 on same SCell approach” but quite difficult for the “Msg1/2 on different P/SCell approach”.

Table 5
	Company name
	Comment

	Nokia & NSN
	One main argument of supporting contention based RA procedure is that the eNB might run out of dedicated preamble for some cases. However, it is already possible to reuse the dedicated preambles at different PRACH resources for different UEs, and considering the need of performing RACH on the SCells is not that often and adjusting SCell UL timing is less delay critical than synchronizing UL for DL data arrival in PCell or for handover, we believe even if it happens it should be ok to wait until dedicated preamble is available since the PCell group already works.
Quite some complexity to support contention based RA is foreseen, esp. if the number of blind decoding is unchanged or PDCCH-less carrier needs to be supported (which we see as more essential aspects), e.g. the eNB would need to send RAR and potential adaptive UL grant for msg3 on both concerned SCell and the PCell/Scheduling cell to ensure no backward compatibility issue. 
Thus we would prefer to preclude contention based RA procedure on SCells.

	Qualcomm Incorporated
	Contention based could be used in scenarios where SCell-only TA group is not restricted by PDCCH-less operation.

	Intel Corporation
	We agree with NSN’s view that with proper allocation of dedicated preambles and with infrequent and acceptable wait time for having them available for TA adjustment of SCells we can avoid unnecessary complexity of contention based access. 

	ZTE Corporation
	Contention based RA should be supported. One impact of RACH for MTA is the increasing consumption on the existing RACH resource on the SCell. Since the original dedicated preamble consumption cases such as HO and DL data arriving should not to be impacted, the RACH for MTA on the SCell will be delayed when all the dedicated preambles are occupied. As indicated in our reply to the first item, the extra blind decoding is not an issue and therefore the RAR can be transmitted on SCell only.

	Pantech
	We think that contention free (CF) RA procedure on SCell is sufficient. In previous meeting, some companies have a concern for CF resource handling. But we think it can be eNB implementation issue since it is clear that TA update with RA procedure for SCell-only TAG is not urgent than other CFRA procedures.

	Panasonic
	We don’t think contention based RA procedure for SCell is necessary. It is much simpler not to support contention based RA procedure on SCells.

In addition, Msg 2 for contention based RA procedure is broadcast signal, which has the difficulty to operate in range extension of HetNet. Dedicated signal is more efficient/useful in cell range extension scenario.

	Fujitsu
	The contention-free RA procedure on SCells seems to be enough. Since we decided that the random access procedure is controlled by the network, the network would be responsible for the dedicated preamble handling.

Finally, if contention-based RA procedure on SCells is supported, it’s better to show use case of it. In addition, we slightly prefer to separate the issue “location of Msg1/ Msg2” from the issue “supporting contention-based RA procedure on SCells or not”.

	MediaTek
	Agree with NSN’s comments. We think the frequency of Scell RACH is low. UE anyway can maintain UL transmission via Pcell UL when dedicated preamble codes are temporarily unavailable.

	Renesas Mobile
	It was agreed that UE will not trigger RACH because of UL data arrival. So the use case of contention based RACH is that there is lack of contention free resource (i.e. preamble and PRACH) and eNB will trigger contention based RACH instead. However, to trigger a contention based RACH, will increase at least 10ms delay. Alternatively, eNB could also postpone the RACH trigger several ms to find a contention free preamble and PRACH, and the delay will still less

Thus we would prefer to not have contention based RA procedure on SCells

	LGE
	Please see previous comments

	RIM
	We think that the non-contention based RA procedure is sufficient for SCell in the different TA group. Regarding the concern about the shortage of the dedicated preamble, we think that it is rare and the delay due to the lack of the dedicated preamble would be tolerable considering that the UE can transmit the uplink data on the other cell such as the primary cell. 

	Alcatel-Lucent
	We are fine with only contention-free RA procedure on SCells in Rel-11. However, this should not preclude the introduction of contention based RA procedure on SCells for future release. 

	Sharp
	In case of the lack of dedicated preambles or no dedicated preambles as they are not reserved in SCell, contention based RA procedure could be useful. Therefore, the contention based RA procedure could be supported in scenarios where SCell-only TA group is not restricted by PDCCH-less operation.

	HT mMobile Inc.
	We also think that the non-contention based RACH is sufficient for SCell. In case of lack of dedicated preamble, we don’t think that the latency of UE performing contention based RACH is smaller than the latency of UE waiting until dedicate preamble becomes available.

	New Postcom
	We agree that it is enough to only perform contention free RA procedure on SCells in multiple TAs scenario of CA.

	Samsung
	Contention based RA on SCells is considered a “nice to have” feature, but we think that it should not be precluded if it can be supported by a simple solution.

	Huawei & HiSilicon
	Till now we have not seen strong motivation to support contention based RA on Scell. We are fine not to support CBRA. 

	ASUSTeK
	We agree with Samsung that it is “nice to have” and prefer not to preclude it now because at least it is another choice for eNB to get Cell UL TA. If it can be “easy to have” then we still prefer to allow it.

	Motorola Mobility
	We think contention free RACH is sufficient as no clear problems have been demonstrated for using a contention free RACH procedure so far.

	HTC
	We prefer not to preclude it because it will be simple and easy to have CBRA if “Msg1/2 on same SCell approach” is accepted.

	NEC
	We agree with ALU that future releases might support contention based and we are fine to not have it for rel-11. 

	Ericsson & ST-Ericsson
	We think there is no reason for not supporting CBRA since it will come for free if we anyhow support the “Msg1/2 on same SCell”case. Hence, we prefer to leave it up for the eNB implementation to decide if CFRA or CBRA should be used. Furthermore, we believe that CBRA is using the available preamble resources more efficiently than CFRA and is therefore good to have if there is high number of random accesses performed in the system.

	ITRI
	So far, for acquiring TA, we think non-contention based RA is enough and we do not see any important use case for contention based RA.

	CATT
	We currently do not see contention-based RACH on SCell is a must-have feature.

	Hitachi
	We think contention-based RA is needed e.g. in case of shortage of dedicated preambles.


Rapporteur’s summary:

From company inputs in Table 5, the rapporteur understands the company positions on the need to support contention based RA procedure on SCells as follows (companies are asked to correct this if their positions are captured incorrectly):

· Negative / not required
· Nokia & NSN, Intel Corporation, Pantech, Panasonic, Fujitsu, MediaTek, Renesas Mobile, LGE, RIM, Alcatel-Lucent, HT mMobile Inc., New Postcom, Huawei & HiSilicon, Motorola Mobility, NEC, ITRI, CATT
· Positive / required
· Qualcomm Incorporated, ZTE Corporation, Sharp, Samsung, ASUSTeK, HTC, Ericsson & ST-Ericsson, Hitachi
The following reasons for not supporting / not requiring contention based RA procedure on SCell were mentioned:
· Contention based RA procedure on SCells is only needed if eNB runs out of dedicated RA preambles, but

· this should be rare considering that the need to perform RA procedure on SCell is infrequent

· even if this happens, adjusting SCell UL timing is not so delay critical as PCell UL should still be working, and it would be okay to wait until dedicated RA preambles become available; and furthermore, such delays might actually be smaller than delays caused by contention based RA procedures
· Support of contention based RA procedure will be complex for the “Msg1/2 on different P/SCell approach”
On the other hand, the following comments were also mentioned:
· Contention based RA procedure on SCells would be useful when there is a lack of dedicated RA preambles

· Support of contention based RA procedures on SCells should not be precluded if it can be supported by a simple solution, e.g. it will be simple for the “Msg1/2 on the same SCell approach”
· Contention based RA procedures on SCells can be supported when the “SCell-only TA group” is not restricted by PDCCH-less operation
· In general, RA preambles resources are more efficiently used by contention based random access procedures compared to contention free random access procedures, and it would be good to support contention based random access procedures when the RACH load is high
From the above, it seems that we can conclude as follows:

· Contention based RA procedure on SCells could be useful, but the system could work without it

· Contention based RA procedure on SCells should be supported only if the solution is simple

2.2     Solution(s) for the “Msg1/2 on same SCell approach” and/or the “Msg1/2 on different P/SCell approach”
Here, the intention is to identify concrete solution(s) for the “Msg1/2 on same SCell approach” and “Msg1/2 on different P/SCell approach”, and to hopefully reduce the number of possible solutions.

i. Solution(s) for the “Msg1/2 on same SCell approach”
For this approach, Msg1/2 are always on the same SCell, and therefore, the solution seems to be rather straightforward as follows:
· PDCCH for RA response on the same SCell as the RA preamble

· PDCCH for RA response addressed to RA-RNTI in common search space as in pre-Rel11

· RAR on the same SCell as the RA preamble / PDCCH for RA response

· RAR uses pre-Rel11 RAR format

· i.e., same as pre-Rel11 RA procedure except that it is performed on SCell

In Table 6, companies are asked to indicate whether they agree on the above as the concrete solution for “Msg1/2 on same SCell approach”, and if not, indicate deviations from the above including their reasoning.

Table 6
	Company name
	Comment

	Samsung
	We agree with the description of the solution which conforms to Rel-10.

	Huawei & HiSilicon
	We agree on the above as the concrete solution for “Msg1/2 on the same Scell approach”. 

	Nokia & NSN
	Agree with the description of the solution. This does not work if the UE is not decoding the common search space of the SCell, or if there is no PDCCH on the SCell.

	ASUSTeK
	We agree that it is a reasonable solution but we wonder if pre-Rel11 RAR format has to be different from Rel-10 RAR.

	Intel Corporation
	We agree with the description although we do not favor it as indicated below.

	Motorola Mobility
	The “Msg 1/2 on same P/SCell approach” will result in different procedures for cross carrier scheduling and non-cross carrier cases. . We think it is better to have one procedure that works for SCell RACH regardless of where Msg2 is sent. See also our response to the next question.

	Pantech
	We also agree with the above descriptions if RAN1 would make agreement to introduce common search space on SCell for RAR.

	LGE
	We would agree to the solutions described above.

	HTC
	We agree the above description is the concrete solution for “Msg1/2 on same SCell approach”.

	HT mMobile Inc.
	We also agree with the description above for “Msg1/2 on the same SCell approach”.

	Panasonic
	We agree with rapporteur if we took the solution of the modification of physical layer. As we described below, our preference on "Msg1/2 on different P/SCell approach" is solution 4. Actually solution 4 can work also "Msg1/2 on same SCell approach". So our first preference on "Msg1/2 on same SCell approach" is solution 4 in "Msg1/2 on different P/SCell approach".

	NEC
	Agree with the Rapporteur.

	Renesas Mobile
	We also agree with the description

	Ericsson & ST-Ericsson
	We agree with the solutions described above.

	ZTE Corporation
	Agree with the description above.

	Qualcomm Incorporated
	Agreed with the rapporteur’s description.

	MediaTek
	Based on the solution 4 below, PDCCH for RAR is addressed by C-RNTI in UE-specific search space. We think this is a possible operation because there is no concurrent RACH operations among CCs. 

	Alcatel-Lucent
	We agree with the rapporteur’s description

	ITRI
	With this solution, we see some problems needed to be solved.

1.  UE needs to blindly decode in the common search of this SCell.

2.  If this SCell is cross-carrier scheduled, which UL cell is the UL grant in RAR for and which DL cell is the HARQ feedback of the UL transmission indicated in RAR expected to be received on? 

	CATT
	We agree with the description of the solution, but our preference is the “Msg1/2 on different P/SCell approach.”

	Fujitsu
	We agree with the above solution providing that the number of blind decoding of PDCCH in the second bullet is not increased.

	Hitachi
	We also agree with the rapporteur’s description.

	RIM
	We also agree with the description.

	Sharp
	We agree with the description above.


Rapporteur’s summary:

From company inputs in Table 6, it seems that we can conclude that the concrete solution for the “Msg1/2 on same SCell approach” as follows:

· PDCCH for RA response on the same SCell as the RA preamble

· PDCCH for RA response addressed to RA-RNTI in common search space as in pre-Rel11

· RAR on the same SCell as the RA preamble / PDCCH for RA response

· RAR uses pre-Rel11 RAR format

· i.e., same as pre-Rel11 RA procedure except that it is performed on SCell

ii. Solution(s) for the “Msg1/2 on different P/SCell approach”
Resolving the ambiguity for Msg2 – focusing on contention free RA procedure

The main issue to resolve with the “Msg1/2 on different P/Scell approach” seems to be the ambiguity related to Msg2. Specifically, when Msg2 for Msg1 on a certain Scell (CC#A) is sent on another P/Scell (CC#B), how to distinguish whether that Msg2 was a response to a Msg1 in CC#A or CC#B?

Some of the proposed solutions identified in the contributions to RAN2#75 are as follows:

Solution 1 (Option D in [17])

· eNB ensures that, for a particular RA preamble ID of the dedicated RA preamble range, there is only one RA procedure ongoing across the set of carriers that can be aggregated

Solution 2 (Alternative 2 in [2], Option 3 in [3])

· RAR is extended to also (explicitly) indicate the cell index / PCI where Msg1 was sent

Solution 3 (Option 4 in [3])

· RA-RNTI range is extended and used to implicitly indicate the carrier where Msg1 was sent

Solution 4 (Alternative 3 in [2], Option 2 in [3])

· Use C-RNTI to address RAR, where a new MAC control element is defined for RAR

In Table 7, companies are asked to indicate which of the above solutions (or any other solutions) they prefer along with their reasoning.

Table 7
	Company name
	Comment

	Samsung
	Our preference is Solution 3, because it is the solution with the lowest impact.

	Huawei & HiSilicon
	We prefer solution 4, which is simplest, and will not limit the capacity of the Random Access. 

As we indicated in [3], new Cell-specific Cell-index needs to be defined for both solution 2 and solution 3. And we need to understand how the solution2 avoid impact on legacy UE to decode the RAR sent together with the extended RAR. Solution 3 would cause more consumption on PDCCH for RAR

	Nokia & NSN
	Prefer Solution 2 or 3. 

Solution 1: dedicated preamble usage efficiency is significantly impacted.

Solution 4: fundamental change of the RACH procedure, have quite some impacts on RAR reception in both MAC and PHY specifications

	ASUSTeK
	Our preference is Solution 4 because UE doesn’t have to monitor common search space for Scell so no need to deal with the issues like the loading of UE blind decoding on PCell/Scell or RA-RNTI/common search space on which Cell.

Besides, we wonder if there is already a common understanding that PDCCH and PDSCH of Msg2 should be sent on the same Cell or not. It may result in different understanding (of the detail) for Solution 2/3.

	Intel Corporation
	Our preference is solution 2 for its simplicity followed by solution 3.

	Motorola Mobility
	Solution 2 (RAR extension) can cause backwards compatibility problems, as it increases the size of the RAR.

From a UE perspective, we think Solution 1 and Solution 4 are preferable over solution 3. 
Solution 1 has one additional restriction for the cross carrier scheduling case: the set of CFRA preambles across all carriers have to be the same.

	Pantech
	We basically prefer solution 3 and conditionally prefer solution 4 if RAN2 agree that only CFRA for Scell.

	LGE
	We would prefer solution 4.

· Solution 1:

· (-) the dedicated preamble usage efficiency decreases

· Solution 2:

· (-) new MAC RAR supporting backward compatibility is required.

· Solution 3:

· (-) new computation of RA-RNTI is required.

· (-) number of RA-RNTI increases.

· (-) PDCCH blocking probability of the common search space increases.

· Solution 4

· (-) RA response operations need to be modified.

· (+) RA response can be signaled by using HARQ operations.
· (+) Monitoring the PDCCH addressed to RA-RNTI is not required.

	HTC
	We prefer solution 4, because the UE dose not need to receive common search space on Scell.

	HT mMobile Inc.
	From UE perspective, Solution 1 is the simplest solution. But it has the drawback of inefficiency usage for dedicated preamble, and the shortage of dedicated preamble is more likely to occur. Our preference is Solution 3. Although the value range for RA-RNTI needs to be extended, which may have some impact on PHY layer when CRC scrambling is performed, the pre-Rel11 RAR format can also be used. It seems simpler than Solution 2 and Solution 4. 

	Panasonic
	We prefer Solution 4 from simplicity perspective. Solution 4 does not impact on physical layer. In addition, Solution 4 has more flexibility than Solution 2 from resource perspective, since Solution 2 is always sent on PCell.

	NEC
	We prefer solution 4 where RAR is transmitted in UE specific search space with new MAC control element. 

	Renesas Mobile
	Solution 1 could be totally eNB implementation without any impact on the spec. However, it will reduce the utilization efficiency of preamble and PRACH because for a dedicated preamble ID and a RA-RNTI, there could be only one RACH procedure across all the aggregated carriers. 

Solution 2 will cause backward compatible issues, i.e. legacy UE could not recognize the new format of RAR. So it is not preferred

Solution 3 is a workable solution, but it will also increase the maximum number of PDCCH which addressed to RA-RNTI, and it may cause higher PDCCH blocking rate, and since cell index is UE specific, it will not be able to used here and other cell index may need to be considered 

Solution 4 is a workable solution, it will not increase the blind detection number, and possible to omit some unnecessary information in the current RAR to reduce the size. But it will not have the multiplexing gain of RAR

We think backward compatible is very important for the data transmitted in the common search space, and solution 1 or solution 4 could be acceptable. 

	Ericsson & ST-Ericsson
	We believe that unless there is an identified need for any of these solutions we should not go for any of them because all of them have their disadvantages:

1. Requires coordination and inefficient usage of preambles.
2, 3. Requires coding of cell identity in RAR or RA-RNTI, which is not so nice.
4. Introducing a new dedicated MAC control element means that we will introduce a separate method for performing random access in addition to the one we have, and this will introduce extra design and testing cost.

	ZTE Corporation
	We prefer to determine the real scenario where cross-carrier scheduling is needed or not. Open to discussion further solution if cross-carrier scheduling is determined to be used.

	Potevio
	Our preference is solution 4, which is in line with Rel-10 principles as it reuses the Rel-10 mechanism of scheduling. Furthermore, solution 4 can completely avoid RA-RNTI/ preamble collision and obviously improves system capacity.

	Qualcomm Incorporated
	We prefer option 3.

Option 2 can be also OK, but not completely convinced it can ensure backward compatibility nicely.

	MediaTek
	We prefer option 2 or 4. 
· Option 1: the dedicated code space may not be enough. 
· Option 2: We think this is a pure RAN2 solution, possibly no RAN1 impact. 
· Option 3: This may degrade system performance because RA-RNTI shares the RNTI space with TPC-RNTI, SPS-RNTI and even C-RNTI.
· Option 4: UE does not need to monitor common search space for Scell. The current RAR format could be reused if redundant information content is acceptable.

	Alcatel-Lucent
	Our preference is solution 3 as it is more aligned to the current RACH procedure.

	ITRI
	We prefer Solution 4 since it has no PHY impact.
In fact, we do not see any RAR confusion in this case. 

Consider the possible scenario: two UEs send the same preamble on different cells but receive RAR on the same cell.

For this preamble dedicated for both cells, eNB can avoid this assignment.

For this preamble dedicated for one cell but non-dedicated for the other cell, eNB can send the RAR for the UE whose preamble is assigned by eNB.  For the UE which randomly chooses this preamble, it only fails this RA. No RAR confusion occurs.

In addition, some comments for Solution2 and Solution3 are as follows:

For Solution 2, there may have backward compatibility problem.  

For Solution 3, we think it may bring more overhead. For example, an eNB specific cell ID is needed. Furthermore, If an eNB has more than 5 cells, this range of RA-RNTI would depend on how many cells an eNB has.

	CATT
	We prefer Solution 2 or Solution 4, since the impact is only in RAN2 and there is no impact on the dedicated preamble usage efficiency.

	Fujitsu
	We also prefer Solution 2 for the simplicity followed by Solution 3.
Note that selecting Solutions 2 and 4 means that Extended RAR is needed. Among them, in Solution 4, we think that RAR reception masked by C-RNTI has some processing impacts of UE side on MAC w.r.t Extended RAR reception detection. So Solutions 2 are preferable.

	Hitachi
	We prefer Solution 3 since we see less impact on the procedures. But Solution.2 is also acceptable.

	RIM
	We prefer Solution 4 because it resolves the concern on the number of blind decodes and blocking probability by transmitting PDCCH for RAR in the UE specific search space of the concerning SCell. I our view, solution 1 is not desirable because it restricts the number of preambles that each serving cell can utilize. Solution 2 and 3 has a disadvantage that the UE has to monitor the common search space, which increases the blind decodes. 

Just to clarify, even in case of Solution 4, we would not like to give full flexibility of sending Msg1/Msg2 on the different P/SCell. Our preference is that PDCCH of RAR is transmitted on UE specific search space in the scheduling cell, which means in case of separate scheduling, PDCCH of RAR is transmitted on the same SCell and in case of cross carrier scheduling, it is transmitted on the different SCell. In both cases, PDSCH of RAR is transmitted o the same SCell.

	Sharp
	Solution 1 has impact on legacy behavior which SCell can be independently operated. Solution 2 has impact on overload in the CSS with different PRACH configuration. Solution 3 has impact on overload in the CSS. Solution 4 is not clear about the relation between HARQ processing for RAR retransmission and RAR window. They have disadvantages. If cross carrier scheduling is really necessary, we should find the way to use UE specific search space without any HARQ problem. 


Rapporteur’s summary:

First of all, the rapporteur’s understanding on the relation between Solutions 1-4 identified for this discussion topic, and the high level solutions listed above in Section 2.1 as follows:

· Solution 1-3 can be relevant for the following high level solutions listed in Section 2.1

· “Msg1/2 on different P/SCell approach” – variation 1

· “Msg1/2 on different P/SCell approach” – variation 2

· Solution 4 can be relevant for the following high level solution listed in Section 2.1

· “Msg1/2 on different P/SCell approach” – variation 3

From company inputs in Table 7, the rapporteur understands the company preferences for resolving the Msg2 ambiguity for the “Msg1/2 on different P/SCell approach” as follows (companies are asked to correct this if their positions are captured incorrectly):

· Solution 1 (1)
· Renesas Mobile
· Solution 2 (6)
· Intel Corporation, Fujitsu, Nokia & NSN, MediaTek, CATT

· Solution 3 (8)
· Samsung, Nokia & NSN, Pantech, HT mMobile Inc., Qualcomm Incorporated, Alcatel-Lucent, Hitachi

· Solution 4 (14)
· Huawei & HiSilicon, ASUSTeK, LGE, HTC, Panasonic, NEC, Potevio, ITRI, Motorola Mobility, Renesas Mobile, MediaTek, CATT, RIM
The following benefits/drawbacks for each solution were mentioned: 
· Solution 1
· Has the benefit that there is no/minimum impact to the specification, but the efficiency of dedicated RA preamble usage is compromised
· Solution 2/3
· Has the benefit that the procedure for receiving RA response is kept similar as with Rel-10, however,

· For Solution 2, RAR must be extended to include e.g. Cell Identity, and there might be backward compatibility issues

· For Solution 3, extended RA-RNTI range needs to be used, and the PDCCH blocking probability on the common search space might increase
· Solution 4
· Has the benefit that it does not require SCell common search space blind decoding, and at the same time can support Msg2 transmission on either the same SCell or different P/SCell as with the SCell for Msg1

· However, a new MAC control element needs to be defined, and the procedure for receiving RA response is quite different from Rel-10
From the above, it seems that we can conclude as follows:

· In case the “Msg1/2 on different P/SCell approach” should be supported, a standard solution in resolving the Msg2 ambiguity should be considered. I.e., Solution 1 (the eNB solution) is not enough, and either of Solutions 2-4 identified above should be supported.
Location of PDCCH addressed to RA-RNTI for Msg2: on PCell or on scheduling cell? – focusing on contention free RA procedure

Many contributions to RAN2#75 suggested to restrict the PDCCH for Msg2, for solutions using RA-RNTI to address PDCCH for Msg2, to Pcell in order not to increase PDCCH blind decoding on common search space. It is noted that this is not an issue for the solution using C-RNTI to address PDCCH for Msg2.

In Table 8, companies are asked to indicate their views on whether PDCCH addressed to RA-RNTI for Msg2 should be restricted to the Pcell, or can just be sent on the scheduling cell.

Table 8
	Company name
	Comment

	Samsung
	We find that it is too restrictive if the PDCCH addressed to RA-RNTI for Msg 2 is always on the PCell. Therefore, our preference is to send on the scheduling cell and consult RAN1 whether the blind decodes would be an issue. As mentioned in our earlier comment, the number of blind decodes is just one of the consideration factors. 

	Huawei & HiSilicon
	Location of PDCCH addressed to RA-RNTI for Msg2 should be restricted to Pcell. Since one important motivation for cross-scheduling is not to increase blind decoding.

	Nokia & NSN
	If the PDCCH is on scheduling cell (which is different from PCell), it does not help to restrict the number of blind decoding. Thus prefer to have it on PCell.

	ASUSTeK
	If Solution ½/3 is adopted, we prefer to restrict the PDCCH detection of Scell RA-RNTI to PCell because it looks simple to make everything of RACH happen on Pcell except for preamble sent on Scell of course.
Besides, if PDCCH and PDSCH of Msg2 should be sent on the same Cell then the scheduling cell seems not proper because it is just used for scheduling Msg2 and not for reception.

	Intel Corporation
	We also prefer use of PCell for simplicity.

	Motorola Mobility
	Our preference is to use either solution 1 or solution 4 (C-RNTI to address PDCCH for Msg2).

	Pantech
	We have same understanding with Samsung.

	LGE
	If the solution 3 is chosen, it would be preferred to limit the location of PDCCH addressed to RA-RNTI to the Pcell because of the blind decoding on the scheduling Scell. However, maybe it would be sensible to first excise a choice about the solution before this question.

	HTC
	We share the same view with Samsung.

	HT mMobile Inc.
	If blind decoding on Common search space is not a big concern from RAN1 perspective, we prefer that the PDCCH addressed to RA-RNTI is sent on the scheduling cell. Otherwise, PDCCH on PCell is also acceptable. 

	Panasonic
	As we described above, we support Solution 4 (i.e. C-RNTI base solution). It does not require monitoring the RA-RNTI for Scell RA procedure.

	NEC 
	Agree with Panasonic

	Renesas Mobile.
	It will depend on the decision of former question, if solution 1 or 3 is adopted, PDCCH should be somehow restricted to avoid too much over reservation of preamble ID and PRACH resource; if solution 4 is adopted, PDCCH should be able to be transmitted on any CC since it will be a dedicated MAC CE. 

	Ericsson & ST-Ericsson
	If we do support cross-carrier scheduling (“Msg1/2 on different P/Scell approach”) we believe it is logical to use the scheduling cell as the cell where msg2 is scheduled on. This is logical since we assume we anyhow support the case: “Msg1/2 on same Scell approach” when we do not have cross-carrier scheduling configured, and the scheduling cell is in this case the Scell itself. Furthermore, we need support for CSS anyhow for the case of “Msg1/2 on same Scell approach”, and thus using CSS in the scheduling cell in general would be no issue.

	ZTE Corporation
	We support PDCCH monitoring on the Scell for ““Msg1/2 on same Scell approach”. If cross-carrier scheduling is determined to use, PDCCH on scheduling cell seems reasonable.

	Potevio
	Our preference is solution 4 (i.e. C-RNTI base solution) for its simplicity.

	Qualcomm Incorporated
	This PCell option should be supported.

	MediaTek
	We prefer Pcell for simplicity.

	Alcatel-Lucent
	Our preference is that the PDCCH for the RA-RNTI (Solution 3) is on the scheduling cell as it is more aligned to the cross scheduling concept (but without the CIF). We can liaise with RAN 1 to check whether blind decoding on SCell is an issue.

	ITRI
	Our preference is to use solution 4 (C-RNTI to address PDCCH for Msg2). However, if  Solution 1/2/3 is adopted, we prefer PDCCH and PDSCH of Msg 2 on the scheduling cell.  Furthermore, considering the UL grant in RAR and the HARQ feedback for this UL grant, we think PDCCH and PDSCH of Msg. 2 on the scheduling is more reasonable i.e., UL grant is from the scheduling cell and the HARQ feedback is from the scheduling cell as well.

	CATT
	We prefer PCell for simplicity.

	Fujitsu
	If there is no change about the blind decoding mechanism compared to Rel-10, and Msg2 is masked by RA-RNTI, it should be restricted to the PCell.

	Hitachi
	Agree with Samsung.

	RIM
	If only PCell is selected for PDCCH transmission of RAR, we are concerned on the blocking probability in common search space in the PCell and the ambiguity issue of RA-RNTI. Therefore, we prefer Solution 4. 

	Sharp
	We agree with Samsung’s comment.


Rapporteur’s summary:

The intention of this discussion topic was to see, if the choice would be between the “Msg1/2 on different P/SCell approach” – variations 1 and 2 listed above in Section 2.1, which would be preferred among companies and their arguments (i.e. only on PCell corresponds to variation 1 and on scheduling P/SCell corresponds to variation 2).

From company inputs in Table 8, the rapporteur understands the company preferences between the “Msg1/2 on different P/SCell approach” – variation 1 (only on PCell) and variation 2 (on scheduling P/SCell) as follows (companies are asked to correct this if their positions are captured incorrectly):

· “Msg1/2 on different P/SCell approach” – variation 1 (only on PCell)
· Huawei & HiSilicon, Nokia & NSN, ASUSTeK, Intel Corporation, LGE, Qualcomm Incorporated, MediaTek, CATT, Fujitsu
· “Msg1/2 on different P/SCell approach” – variation 2 (on scheduling P/SCell)
· Samsung, Pantech, HTC, HT mMobile Inc., Ericsson & ST-Ericsson, ZTE Corporation, Alcatel-Lucent, ITRI, Samsung
The main motivation indicated from those companies preferring variation 1 over variation 2 was to avoid SCell common search space blind decoding, which is rather a RAN1 perspective.

The main motivation indicated from those companies preferring variation 2 over variation 1 seems to be that variation 2 can support both cross scheduling and non-cross scheduling of Msg2 depending on configuration.

From the above, it seems that we can conclude as follows:

· In case the choice would be between “Msg1/2 on different P/SCell approach” – variation 1 and variation 2, RAN2 should consult RAN1 on their opinion on whether SCell common search space blind decoding is feasible / desired.
Contention based RA procedure

For contention based RA procedure, the eNB cannot determine the concerning UE at Msg1 reception, i.e. the eNB cannot determine the PCell of the UE nor the set of cells for carrier aggregation of the UE at Msg2 transmission. This then seems to require the eNB to transmit Msg2 to all of the carriers that can be aggregated, and the efforts in supporting contention based RA procedure for the “Msg1/2 on different P/Scell approach” seems, at least from the rapporteur’s personal thinking, not worthwhile.

In Table 8, companies are asked to indicate their views on whether supporting contention based RA procedure for the “Msg1/2 on different P/Scell approach” would be worthwhile or not. In case companies think contention based RA procedure should be supported, companies are asked to indicate how they think this can be supported.

Table 9
	Company name
	Comment

	Samsung
	We currently don’t see a big complexity with CBRA for the spec nor for UE implementation. The impact seems to be at the network side and the network can always choose not to use it if transmitting Msg2 on each potential carrier (note: may not be all carriers) is considered too complex. Therefore, we are fine with CBRA as long as the impact is limited.

	Huawei & HiSilicon
	We agree with Rapporteure. The efforts in supporting contention based RA procedure for the “Msg1/2 on different P/Scell approach” is not worthwhile. It is a big impact for eNB implementation and

	Nokia & NSN
	Agree with the Rapporteur

	ASUSTeK
	We share the same view with Samsung.

	Intel Corporation
	We do not see sufficient justification for supporting CBRA given extra provisions needed to enable it, so we share same view as Rapporteur, Huwaei, Nokia/NSN etc. 

	Motorola Mobility
	We think contention free RACH is sufficient as no clear problems have been demonstrated for using a contention free RACH procedure so far.

	Pantech
	Agree with the Rapporteur.

	LGE
	We would agree with the Rapporteur.

	HTC
	We share the same view with Samsung.

	HT mMobile Inc.
	We share the same view as Rapporteur. In case of CBRA, the eNB can’t identify the UE until the contention is resolved. So it will result in radio resource wastage and eNB complexity if eNB has to transmit RAR to all the carriers that can be aggregated.

	Panasonic
	We agree rapporteur that contention based RA procedure in “Msg1/2 on different P/Scell approach” is not worthwhile. Although we don’t think contention based RA procedure on Scell is necessary, if contention based RA procedure is essential, it would be rapporteur solution only when “Msg1/2 on same Scell”.

	NEC 
	We also agree with the Rapporteur.

	Renesas Mobile
	With CBRA, there could be possible ambiguity on the reception of RAR because eNB could not know which UE the preamble comes from. What’s more, definition Msg4 for CBRA in CA case may also need to be modified 

What’s more, the extra delay caused by CBRA should be considered as well (at least extra 10ms will be needed compared to CFRA). And even if eNB postpone the CFRA a few ms to find an available resource, the delay performance will still be better than CBRA

Our view is that there will be some impact on the Msg2 and Msg4, and the motivation to support CBRA will need to be discussed prior to the impact or solution

	Ericsson & ST-Ericsson
	We agree with the rapporteur that the extra complexity for supporting CBRA in the case “Msg1/2 on different P/Scell” is not worth the effort.

Note that with a “Msg2 on scheduling cell” having Msg2 on same or different cell than the preamble transmission are just two cases, where for CBRA the former is easy and clearly worthwhile and the latter maybe not so worthwhile.

	ZTE Corporation
	Contention based RA procedure is useful to reduce the potential burden on the dedicated preamble allocation caused by the MTA RACH (no matter the burden is in Scell or Pcell). Therefore, we prefer to support CBFA with “MSG1/2 on same Scell”. Rapporteur is correct that for supporting CBRA “MSG ½ on different Pcell/Scell” is not worthwhile.

	Qualcomm Incorporated
	Agree with Rapporteur’s analysis on the “Msg1/2 on different P/Scell approach”.

	MediaTek
	Agree with Rapporteur’s comment. We think the PDCCH of Msg2 would be transmitted over the Scell of Msg1 if CBRA is supported, 

	Alcatel-Lucent
	Agree with the Rapporteur that it is not worthwhile to support on the Msg 1/2 on different P/Scell approach for CBRA

	ITRI
	Agree with the Rapporteur.

	CATT
	Agree with the Repporteur.

	Fujitsu
	Agree with the Rapporteur.

	Hitachi
	We share the view with Samsung.

	RIM
	We also agree with the Rapporteur.

	Sharp
	We agree with Rapporteur.


Rapporteur’s summary:

The intention of this discussion topic was to see, if the “Msg1/2 on different P/SCell approach” would be supported, company positions and their arguments on whether or not support of contention based RA procedure would be worthwhile its efforts.

From company inputs in Table 9, the rapporteur understands the most company thinks that this effort is not worthwhile, and that support of contention based RA procedure should only be considered for the “Msg1/2 on same SCell approach” or the “Msg1/2 on different P/SCell approach” – variation 2 only when PDCCH is configured on the SCell of Msg1.

From the above, it seems that we can conclude as follows:

· Support of contention based RA procedure should only be considered for the “Msg1/2 on same SCell approach” or the “Msg1/2 on different P/SCell approach” – variation 2 when PDCCH is configured on the SCell of Msg1
2.3     Can there be a mix of the “Msg1/2 on same SCell approach” and the “Msg1/2 on different P/SCell approach”?
It is noted that among those companies suggesting to support the “Msg1/2 on different P/SCell approach”, some companies have also indicated that in certain cases, Msg1/2 may be on the same SCell. Then the question is, should both the “Msg1/2 on same SCell approach” and the “Msg1/2 on different SCell approach” be supported?

It seems for those companies who do not want to have blind decoding on the common search space of the SCell, it is preferred to only support the “Msg1/2 on different P/SCell approach”.

On the other hand, for those companies advocating to support the “Msg1/2 on different P/SCell approach” from the viewpoint on supporting “PDCCH-less carriers”, and do not have much concern on introducing blind decoding on the common search space of the SCell, they might be open on also supporting the “Msg1/2 on same SCell” approach on those SCells where PDCCH are configured.

In Table 10, companies are asked to indicate their views on this aspect.

Table 10
	Company name
	Comment

	Samsung
	A “mixed” solution can be:

If cross-carrier scheduling is not configured, “Msg2 on the same SCell”; else “Msg2 on different P/SCell”. We find that this can be a natural way, which can be summed up as: “Msg2 on the scheduling cell approach”.

	Nokia & NSN
	Prefer to have only one solution which supports all the scenarios.

	ASUSTeK
	We think that Solution 1/2/3/4 of “Msg1/2 on different SCell approach” can also handle the case of SCell with configured PDCCH so we prefer no mixed solution for contention free RA procedure.

	Intel Corporation
	Given our view on no need for CBRA, we do not see the benefit for a mixed approach as simplest solution does address all use cases.

	Motorola Mobility
	Agree with Nokia/NSN.

	Pantech
	We have same understanding with Samsung.

	LGE
	We would prefer one solution for simplicity.

	HTC
	We think the mixed solution can be used. If CBRA is needed, “Msg1/2 on different SCell approach” is not easy to support it.

	HT mMobile Inc.
	If blind decoding on Common search space is not a big concern from RAN1 perspective, we share with the same view as Samsung, i.e. “Msg2 on the scheduling cell approach” can be supported. Since the SCell itself is its own scheduling serving cell when cross-carrier scheduling is not configured. Otherwise, we prefer to support the “Msg1/2 on different P/SCell approach”. In fact the different cell is the PCell. 

	Panasonic
	Solution 4 in "Msg1/2 on different P/SCell approach" can be same in the case of "“Msg1/2 on same SCell”. Therefore, both cases can be supported.

	NEC
	We share the view from Samsung that a mixed solution should be supported.

	Renesas Mobile
	Unless very strong need to support them both, we would like a unified solution for Msg2 reception for the case with or without cross carrier scheduling. 

	Ericsson & ST-Ericsson
	Prefer to as a base have the solution “Msg1/2 on same SCell”. Then, if and only if we see a need for cross-carrier scheduling we can address the question at that time.

	ZTE Corporation
	Agree with Ericsson.

	Potevio
	We share the same view with Panasonic and we are fine with solution 4.

	Qualcomm Europe
	Samsung’s option could be assessed by RAN1 in terms of increased number of blind decode on SCell.

	MediaTek
	Agree with Panasonic.

	Alcatel-Lucent
	As per our answer to Table 7, we prefer that the PDCCH of the Message 2 is on scheduling cell. So it can be SIB 2 linked to the SCell associated with the preamble transmissions, another SCell or a PCell.

	ITRI
	We think Solution4, i.e., a new MAC CE, and PDCCH/PDSCH on the scheduling cell are applicable for cross or non-cross carrier scheduling for contention free RA.

	Fujitsu
	Given that our view on no need for CBRA and the same PDCCH BD mechanism with Rel-10, we prefer to only support “Msg1/2 on different P/SCell approach”.

On Samsung’s mixed solution, we are not sure if the approach is relating to cross-carrier scheduling configuration by RRC. Our understanding has been that cross-carrier scheduling configured by RRC so far means that PDCCH of a serving cell is sent to schedule resources (i.e. PDSCH) on another serving cell. So it may be also better to discuss which cell is sending PDCCH of Msg2.

	Hitachi
	Agree with Ericsson.

	RIM
	We agree with Panasonic. 

	Sharp
	Agree with Ericsson.


Rapporteur’s summary:

The original intention of this discussion topic was to see, if support of both the “Msg1/2 on same SCell approach” and the “Msg1/2 on different P/SCell approach” would be an acceptable way forward to support both deployment scenarios in which Msg2 would need / not need to be cross scheduled. However, from company inputs in Table 10, the rapporteur understands that “Msg1/2 on different P/SCell approach” – variation 2 and variation 3 provides this flexibility (i.e. without the need to additionally support the “Msg1/2 on same SCell approach”. So, the rapporteur thinks that the relevant question should have been as follows:

If both deployment scenarios in which Msg2 would need / not need to be cross scheduled should be supported, which would be the preferred way forward?

· support both “Msg1/2 on same SCell approach” and “Msg1/2 on different P/SCell approach” – variation 1,

· support “Msg1/2 on different P/SCell approach” – variation 2, or

· support “Msg1/2 on different P/SCell approach” – variation3

From company inputs in Table 10, the rapporteur understands the all companies prefer a unified solution. I.e., one of the followings are preferred:

· Only support the “Msg1/2 on same SCell approach”
· Only support the “Msg1/2 on different P/SCell approach” – variation 1

· Only support the “Msg1/2 on different P/SCell approach” – variation 2

· Only support the “Msg1/2 on different P/SCell approach” – variation 3

It is noted that of the above, only the latter two can support both deployment scenarios in which Msg2 would need / not need to be cross scheduled.

From the above, it seems that we can conclude as follows:

· RAN2 should try to conclude on one unified solution, i.e., only support one of the following:

· The “Msg1/2 on same SCell approach”
· The “Msg1/2 on different P/SCell approach” – variation 1

· The “Msg1/2 on different P/SCell approach” – variation 2

· The “Msg1/2 on different P/SCell approach” – variation 3

3      Overall summary and proposed way forward
The overall summary of the email discussion and the rapporteur’s proposed way forwards are provided in section 3.1 and 3.2 below, respectively. Note that the rapporteurs’s summary on each of the discussion topics are provided under the relevant parts in Section 2.

3.1     Overall summary of the email discussion
Solutions on the table

Overall, the rapporteur understands that 4 high level solutions, and for 2 of those high level solutions, 3 sub-level solutions were put on the table. Specifically, they are:

High level solutions:

1) “Msg1/2 on same SCell approach”
· Msg2 PDCCH is addressed to RA-RNTI (i.e. common search space) on the same SCell as Msg1

2) “Msg1/2 on different P/SCell approach” – variation 1

· Msg2 PDCCH is addressed to RA-RNTI (i.e. common search space) on the PCell

3) “Msg1/2 on different P/SCell approach” – variation 2

· Msg2 PDCCH is addressed to RA-RNTI (i.e. common search space) on the scheduling P/SCell of the SCell of Msg1

4) “Msg1/2 on different P/SCell approach” – variation 3

· Msg2 PDCCH is addressed to C-RNTI (i.e. UE specific search space) on the PCell or on SCell configured with PDCCH

Sub-level solutions for the “Msg1/2 on different P/SCell approach” – variations 1 and 2:

For “Msg1/2 on different P/SCell approach” – variations 1 and 2, there is an issue with Msg2 ambiguity (described in the 1st discussion point in Section 2.2 – ii), and there are the following 3 sub-level solutions for this:

a) eNB (sub-level) solution

· eNB ensures that, for a particular RA preamble ID of the dedicated RA preamble range, there is only one RA procedure ongoing across the set of carriers that can be aggregated

b) extended RAR (sub-level) solution

· RAR is extended to also (explicitly) indicate the cell index / PCI where Msg1 was sent

c) extended RA-RNTI range (sub-level) solution

· RA-RNTI range is extended and used to implicitly indicate the carrier where Msg1 was sent

Requirements for the solution to be selected
3 aspects were discussed from requirement perspectives to in aim to see if any of the above 4 high level solutions will be more suitable than another. Specifically, the following aspects were discussed.

· Relevance of UE impacts on having to perform blind decoding on common search space of SCell

· Quite some companies expressed their preference to avoid having SCell common search space blind decoding so as to not impact PHY

· But there were counter arguments that the PHY impact is / can be made to be small and that RAN1 should be consulted on this issue

· Deployment scenarios where non of the SCells in a SCell-only TA group are configured with PDCCH and their importance

· Majority of companies indicated that cross-carrier Msg1/2 should be supported in order to support PDCCH-less carrier (the so called “extension carriers”) and/or inter-band CA based HetNet operation

· On the other hand, a number of companies doubted the need to support cross-carrier Msg1/2, and mentioned that operations not requiring cross-carrier Msg1/2 should be the baseline / should also be supported considering e.g. PDCCH load distribution, and the fact that cross-carrier operation is optional in Rel-10

· Need for contention based RA procedure on SCells

· There seems to be a fair consensus that although support of contention based RA procedure on SCells could be useful, the system would still work without it, and that contention based RA procedure on SCells should only be supported if the solution would be simple

Concrete solution for the “Msg1/2 on same SCell approach”
The concrete solution for the “Msg1/2 on same SCell approach” was confirmed by most companies to be as follows:
· PDCCH for RA response on the same SCell as the RA preamble

· PDCCH for RA response addressed to RA-RNTI in common search space as in pre-Rel11

· RAR on the same SCell as the RA preamble / PDCCH for RA response

· RAR uses pre-Rel11 RAR format

· i.e., same as pre-Rel11 RA procedure except that it is performed on SCell

Technical aspects of the high level solutions for the “Msg1/2 on different P/SCell approach”
Technical aspects of the “Msg1/2 on different P/SCell approach” were also discussed. The main pros and cons mentioned for each of the variations / sub-level solutions are summarized in the Table below:
	
	SCell common search space blind decoding
	Support of non-cross-carrier / cross-carrier Msg1/2
	Delta in RA response reception procedure compared to Rel-10
	Impact on common search space PDCCH blocking probability

	“Msg1/2 on different P/SCell” – variation 1
	Not required (pro)
	Supports only cross-carrier operation (con)
	Small for the extended RA-RNTI range sub-level solution (pro)

Larger for the extended RAR sub-level solution (con)
	Most impact, especially with the extended RA-RNTI range sub-level solution (con)

	“Msg1/2 on different P/SCell” – variation 2
	Required (con)
	Supports both operations (pro)
	
	Some impact, especially with the extended RA-RNTI range sub-level solution (pro/con?)

	“Msg1/2 on different P/SCell” – variation 3
	Not required (pro)
	Supports both operations (pro)
	Different (con)
	None (pro)


Furthermore, with regards to the sub-level solutions for the “Msg1/2 on different P/SCell approach” – variations 1 and 2, it is noted that:

· the eNB solution has the drawback that the efficiency of dedicated preamble usage is compromised, and most companies did not opt for this solution

· companies mentioned that there are also backward compatibility issues that needs to be addressed with the extended RAR solution

· company preferences between the extended RAR solution and the extended RA-RNTI range solution were fairly split (6 vs 8)

Supporting multiple solutions
Whether or not it is preferred / possible to support multiple solutions were also questioned. However, all companies mentioned preference to support only 1 solution (of the 4 high level solutions).

Company preferences of the high level solutions
From company inputs to Section 2, the rapporteur understands the company preferences on the high level solutions to be as follows (companies are asked to correct this if their positions are captured incorrectly):

1) “Msg1/2 on same SCell approach” (4)
· Ericsson & ST-Ericsson, ZTE Corporation, Hitachi
2) “Msg1/2 on different P/SCell approach” – variation 1 (7)
· Nokia & NSN, Qualcomm Incorporated, Intel Corporation, MediaTek, CATT, Fujitsu
3) “Msg1/2 on different P/SCell approach” – variation 2 (4 (5?))
· Samsung, Pantech, HT mMobile Inc., Alcatel-Lucent, (Qualcomm Incorporated?)
4) “Msg1/2 on different P/SCell approach” – variation 3 (14 (15?))
· Huawei & HiSilicon, ASUSTeK, Motorola Mobility, Panasonic, LGE, HTC, NEC, Renesas Mobile, Potevio, MediaTek, ITRI, CATT, RIM, (Pantech?)
3.2     Rapporteur’s proposed way forwards
First of all, the rapporteur would propose to agree on the following as there seemed to be quite some consensus / majority in company preferences:

Proposed way forward 1: RAN2 should try to select from one of the following high level solutions, i.e. multiple solutions should not be considered

1) “Msg1/2 on same SCell approach”
2) “Msg1/2 on different P/SCell approach” – variation 1
3) “Msg1/2 on different P/SCell approach” – variation 2
4) “Msg1/2 on different P/SCell approach” – variation 3
Proposed way forward 2: Support of contention based RA procedure should not be a deciding factor in selecting the high level solution. Furthermore, it shall only be considered if either the “Msg1/2 on same SCell approach” or the “Msg1/2 on different P/SCell approach” – variation 2 is supported, and for the latter solution, only for configurations where Msg1/2 are on the same SCell.
Proposed way forward 3: For the “Msg1/2 on different P/SCell approach” – variations 1 and 2, the eNB (sub-level) solution should not be considered as solution.
Then, on the actual high level solution to be selected, the rapporteur would like to acknowledge the following as key aspects:

· Majority of companies indicated that cross-carrier Msg1/2 should be supported

· A number of companies also indicated that operations not requiring cross-carrier Msg1/2 should also be supported

· Quite some companies expressed their preference to avoid SCell common search space blind decoding, and RAN2 would not be able to proceed with a solution requiring this without consulting RAN1

The rapporteur considers that RAN2 should try to select a solution that can satisfy both of the above requirements on deployment scenarios (the first two bullets above), as after all, deployment scenario requirements seem to be most important. Then, of the 4 high level solutions, only the “Msg1/2 on different P/SCell approach” – variations 2 and 3 will be able to support both deployment scenario requirements. However, the “Msg1/2 on different P/SCell approach” – variation 2 requires SCell common search space blind decoding, and RAN2 should not agree on this solution without consulting RAN1 (as in the third bullet above). So, the only solution which satisfies both deployment scenario requirements and which RAN2 can agree on immediately (i.e. without asking RAN1) would be “Msg1/2 on different P/SCell approach” – variation 3, which actually seems to be the preference for most companies. Therefore, the rapporteur would like to propose the following way forwards:
Proposed way forward 4: During RAN2#75bis, try to see if RAN2 can agree on moving forward with the “Msg1/2 on different P/SCell approach” – variation 3.

Proposed way forward 5a: If RAN2 cannot agree on moving forward with the “Msg1/2 on different P/SCell approach” – variation 3, try to see if RAN2 can agree that either the “Msg1/2 on different P/SCell approach” – variation 2 or 3 (which satisfies both deployment scenario requirements), can be the RAN2 preferred solution.

Proposed way forward 5b: If RAN2 cannot agree on moving forward with the “Msg1/2 on different P/SCell approach” – variation 3, regardless on whether or not Proposed way forward 5a is agreed, liaise RAN1 and ask them if SCell common search space blind decoding would be feasible / desirable.
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