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Introduction
I would like to kick off the email discussion on beam selection for HO access following the offline discussion#50. 
· [99#28][NR] Beam selection for HO access (Intel)
	Progress on beam selection for HO access including developing a TP for stage 2 and stage 3.
	Intended outcome: Report and TPs for next meeting
	Deadline:  Thursday 2017-09-21

I would like to suggest the following 2-stage discussions:
· Stage 1: discussion on beam selection for HO access
· Deadline: 2017-09-12
Stage 2: discussion on TP for stage 2 and stage 3
· Deadline: 2017-09-21

[bookmark: _Ref189046994]Summary of offline discussion #50
	Q1: Do you agree that the UE should prioritize dedicated RACH over common RACH to access target cell during handover?
· Option 1: Yes, the UE tries using dedicated RACH including the scenario where dedicated RACH signal quality is not usable. ()
· Option 2: Yes, the UE tries using dedicated RACH only if dedicated RACH is usable. If not usable, the UE can use common RACH. FFS on “usable” (5)-will be ok: (12)
· Option 3: No, the UE should not prioritize dedicated RACH at all (i.e. up to UE implementation fully)(6)
· Option 4: other view not listed (1): suitable beam

	Option 2: 7 
Option 3: 6
Option 4: 1
14 companies think it is acceptable to go with option 2. One company think usable should be same as suitable define in RAN4
Proposal 1: UE should use dedicated RACH only if dedlicated RACH is usable. If not usable, the UE can use common RACH. FFS on “usable”, may be same as “suitable” 

	Company
	View

	Ericsson
	We have already agreed with the term “suitable”. Now we simply need to agree whether that is a configurable value (as proposed by some companies) or a value defined by RAN4 (we would prefer that and send LS to RAN4). The options described by the rapporteur seem to try to define  another term called “usable”. We would prefer to keep using the term agreed i.e. “suitable”.
We could accept option 2 under the condition that the network can indicate to the UE which beams are allowed to be accessed. Exact mechanism could be debated (FFS).
[Candy] It was not so clear during the online discussion and I was told that different companies have different understanding of what “prioritize” mean. This question is to clarify that and ask companies view.

	Intel
	We prefer option 3 but willing to comprise to option 1 or 2.

	vivo
	We prefer option 3 but willing to comprise to option 2. But we can also accept to further restrict the beam with dedicated RACH.

	MediaTek
	We prefer option 2 since it is flexible in HO latency reduction and room for UE implementation.

	Qualcomm
	We prefer option3 but willing to compromise to option 2.   

	Huawei and HiSilicon
	We support option 2. Dedicated RACH is expensive but allows contention free access, a UE should take advantage of it. But the beam should be usable – its RSRP measurement should be above a network configured threshold. If the beams with dedicated RACH is not available or not usable, the UE is encouraged to use the beam(s) associated with common RACH.

	Nokia
	 We prefer Option 2 in order not to waste the dedicated resources. Options 1 and 3 do not look reasonably.

	 Samsung
	 Option 2. If dedicated RACH resources are available for usable(suitable) DL TX beam, UE should use dedicated RACH resources.

	 ZTE
	We prefer Option 3 but Option 2 is okay as a fallback.  

	 OPPO
	We think that selection between dedicated and common RACH resources could be left to UE implementation as it would be beneficial for UE to use dedicated resources if usable, instead of common resources i.e. we prefer option 3, but option 2 would also be ok.  

	HTC
	We prefer option 3 but are willing to compromise to options 1 or 2.

	Lenovo&MotorolaM
	 We prefer option 2. Priority mechanism can avoid that overload beam is selected to access because gNB will not allocate dedicated RACH to overload beam.

	CATT
	Option 2

	LG
	We prefer option 2 since it would reduce the HO latency.

	Q2: Do you agree that RAN2 needs to define at which point the UE can use common RACH to access target cell during handover? (11): 

	12 companies say Yes and one company thinks it should be up to UE implementation
Proposal 2: UE is allowed to fallback to common RACH at some point

	Company
	View

	Intel
	Yes if it is not up to UE implementation fully

	Ericsson
	Yes. In our view the motivations so far discussed were: i/ reduce latency in HO execution or/and ii/ failed attempt to access dedicated RACH (e.g. narrow beam failed based on CSI-RS).

	MediaTek
	Yes, certain rules should be specified for UE to judge whether dedicated RACH is usable, so that UE can turn to use common RACH at the time point when it find dedicated RACH unusable.

	Qualcomm
	Yes if UE is not forced to use dedicated RACH even if quality of these resources are poor.

	Huawei and HiSilicon
	Yes. If no beam with dedicated RACH is usable, or all the usable beams failed. 

	vivo
	Yes. And we can also accept UE implementation. 

	Nokia
	Obviously this is a straightforward consequence of choosing Option 2 above. There should be a condition which allows the UE to consider Common RACH resources if Dedicated are not “usable”.

	 Samsung
	 If dedicated RACH resources are not available for any usable(suitable) DL TX beam, UE should use common RACH resources.

	 ZTE
	We think a set of guidelines (recommended behaviour) could be specified in stage 2 but we do not need to over specify the UE requirements. 

	 OPPO
	 We thin that it could be left to UE implementation, as it can be assumed that UE prioritized dedicated resources over common resources if they are usable. 

	HTC
	Yes.

	Lenovo&MotorolaM
	Yes. we also ok to be left for UE implementation.

	CATT
	Yes, the purpose of providing dedicate RACH is to speed up the HO procedure, thus this should be the priority if a suitable beam is available. Need to be clear when the UE can fallback to common RACH. 

	LG
	Yes. 

	Q3: If Q2 answer is to support to define at which point the UE can use the common RACH, what is acceptable to be defined?
· [bookmark: OLE_LINK342][bookmark: OLE_LINK343]Option 1: UE attempts the best beam in dedicated RACH.  If fails, then it is allowed to use common RACH.
· Option 2: UE attempts the dedicated RACH in the order that is configured by the network within a timer. If fails until the timer expires, the UE is allowed to use common RACH.
· Option 3: Network specifies after K times failure using dedicated RACH, the it is allowed to use common RACH.
· option 4: UE should use all suitable dedicated RACH resources, then common RACH resources

	Option 1 (6)
Option 2 (2): acceptable (3)
Option 3 (3): acceptable (4)
Option 4 (1)
One company thinks we should use the word “attempt”
The proposal below is combine option 1 and 3 which seems to be majority view. Then we can discuss whether K is 1 or configurable. 
Proposal 3: UE tries the best K beams in dedicated RACH if usable, if fails or no usable beams, it is allowed to use common RACH. FFS K = 1 or configurable. FFS “usable” same as P2. FFS on the sequence of the K beams either up to UE implementation or specified. 

	Company
	View

	Intel
	We prefer option 1 but ok with option 2 or 3

	Ericsson
	We prefer option 1. Other options could be discussed. In our view the UE is allowed to use the common RACH for beams indicated by the network.

	MediaTek
	We prefer option 2 and option 3. 

	Qualcomm
	We prefer after one shot attempt and UE has flexibility to select “suitable” beam in dedicated RACH resources. And we could not accept option1. As it is being discussed in RAN1, FCC's MPE regulation may prevent a UE to select the best beam in dedicated RACH if UE's transmission direction corresponding to the best beam in dedicated RACH causes damage to the skin. (Radiofrequency radiation exposure evaluation: mobile devices. Source: http://www.ecfr.gov/cgi-bin/text-idx?SID=687d9ec9dfc3de9cc3c921b4ca67d691&mc=true&node=se47.1.1_11310&rgn=div)
[Candy] so this can be option 1 with condition that best beam is suitable? Otherwise the UE can access common with no suitable beams.	Comment by Peng Cheng: [Qualcomm] Based on your suggestion, we support the new option: “UE selects a suitable beam in dedicated RACH for msg1 transmission. If no suitable beam is found or the attempt fails, then it is allowed to use common RACH”	Comment by Intel-Candy: I hope your prefer option is in one of the options in the email discussion below. 

	Huawei and HiSilicon
	We prefer option 3. If all the usable beams failed or no usable beam available to use common.

	vivo
	We prefer after one shot attempt, then UE is free to choose common or dedicated RACH resource. 
[Candy] I assume this is similar to option 1	Comment by Chenli-vivo: Mostly. Since the following question will discuss the how to prioritize the dedicated RACH resource, here “the best” is not accurate.	Comment by Intel-Candy: I see. Hope the email discussion in stage 1 clarify.

	Nokia
	We can accept Option 3 with the UE choosing beams in the priority order indicated by the NW, provided that the beam measurement result is still OK/above the threshold/”usable” (details FFS). To decrease the complexity, we may accept the list of beams is done by the UE in a descending measurement quality result order. In general, we should aim to make sure the UE starts with the “best beam”

	 Samsung
	 As indicated earlier:
If dedicated RACH resources are available for usable(suitable) DL TX beam, UE should use dedicated RACH resources. If dedicated RACH resources are not available for any usable(suitable) DL TX beam, UE should use common RACH resources.
[Candy] I assume this will be option 4: UE should use all suitable dedicated RACH resources, then common RACH resources

	 ZTE
	We should not specify that the UE "attempts" the dedicated RACH resources because this beam could be poor and may result in the UE being forced to use a poor quality beam. 

	 OPPO
	 We prefer option 1, but we think that it can be left to UE implementation whether UE next tries other dedicated resources or common RACH.

	HTC
	We prefer option 1.

	Lenovo&MotorolaM
	UE attempts the dedicated RACH that is configured by the network within a timer. Then, UE is allowed to use common RACH. How to select in a set of beams associated to dedicated RACH can be left to UE implementation.
[Candy] I assume this is kind of option 2

	CATT
	Option 3. 

	LG
	Option 4. UE attempts the dedicated RACH if there is suitable dedicated RACH resource. If there is no dedicated RACH resources which is suitable, the UE is allowed to use common RACH.

	Q4: Do you think Common RACH configuration in the HO command should be the same as the one in the system information?

	Same (8)
Can be not the same (5) acceptable (6)
No consensus whether the common RACH should be the same as in system information or not. 

	Advantages of being the same
	The cell level quality measurement is fully the same as the RACH access coverage. If the cell level measurement is good, the UE should at least be able to access the cell via one common RACH SS block.
[Ericsson] It is unclear what RACH has to do with cell quality measurements. In that sense, the “advantage” is unclear to us. 
[Candy] since the cell quality is derived from all measured beams, therefore, the entire common RACH would represent the cell quality. In other words, if the UE measures the cell quality that is good, there should be at least one corresponding good beam to access target using common RACH.

	Disadvantages of being the same
	If some SS block is overloaded, the network will need to rely on beam management to switch the UE from overloaded SS block to lightly loaded SS block. 

	Advantages of being not the same
	The network can block some overloaded SS block (not allow to use RACH) so that the UE can only access the common RACH on the lightly loaded SS block. This gives the network control where the UE should camp on base on loaded within a cell.
[Ericsson] This is not about camping as the UE is in RRC_CONNECTED where mobility is network-controlled. The advantage is that the network can prevent the additional signalling caused by beam management.
[Candy] agree the advantage is to avoid signaling caused by beam management

	Disadvantages of being not the same
	Since the cell level quality measurement is not the same as RACH access coverage, the UE may face HOF because accessible SS blocks may be blocked by the network. 
[Ericsson] That is not fully correct as cell quality can be based on CSI-RS where network can apply that control e.g. only configuring resources associated to the allowed TRPs.
[Candy] Agree, there are two cases below:
Case1: measurement based on SS block, then the disadvantage listed here is valid. 
Case 2: measurement based on CSI-RS, in this case, the measurement of the cell may not be very good for handover. In this case, the UE may not even handover to this cell which will solve the entire problem. In the case where the network handover to this cell, the UE may still face HOF when the UE channel condition has changed and the suitable beams was blocked by the network. There may be no usable beams to perform RACH (common RACH can only be associated with SS block where wider beam is used). Therefore, HOF.  

	Company
	View

	Intel
	Common RACH configuration in the HO should be the same of the system information, otherwise, some UE may face HOF.

	Ericsson
	We would prefer to allow a control mechanism (allowed beams for common RACH resources or disabled).
In that case, there is no need to make the common RACH configuration different from the one broadcasted in system information. 
 
We would obviously want to reduce HOF. However, it is unclear why a UE would insist to access a beam that the network clearly does not prefer during a handover. It would anyway be a matter of time where the network can do beam management or even a handover to another cell due to load balancing, as highlighted by Intel.

	vivo
	Maybe. Up to network configuration. 

	MediaTek
	The same as the ones in system information.

	Qualcomm
	Same as Intel, it should be same. Channel may change quickly, and thereby RACH resource quality may also be degraded when UE needs to access. In this case, UE HOF is a serious issue.  

	Huawei and HiSilicon
	We prefer network has the flexibility to configure the common RACH configuration in the HO which is not necessary the same as in the system information.

	Nokia
	Same as expressed by Huawei, NW should be given the flexibility. 

	 Samsung
	 Common RACH configuration in the HO should be the same of the system information

	ZTE
	We think in general the common RACH is same as in SI. However, we are okay to leave this up to network implementation (to include a different configuration in the HO command)

	 OPPO
	  Yes, common RACH configuration should be same as in the system information.

	HTC
	They can be same or different. It is up to the network decision. 

	Lenovo&MotorolaM
	We prefer the same as the one in SI.

	CATT
	Should be the same. Same view as Intel.

	LG
	We think the same RACH configuration should be included in HO command and SI considering handover failure and re-establishment mechanism.  


Stage 1: Discussion on beam selection for HO access
Deadline for stage 1 discussion is 2017-09-12
RAN2 agreement from meeting #99:
High level principle: 
Dedicated RACH resources, if provided, are prioritised over common RACH resources. 
The UE is not forbidden from attempting to access using common RACH resources before declaring HO failure based on T304 expiry.

RAN1 agreement for contention RACH from meeting #90:
Agreements:
· It is up to UE implementation how to select the SS block and corresponding PRACH resource for path-loss estimation and (re)transmission based on SS blocks that satisfy threshold(s)
· If UE does not detect a SS block that satisfy threshold(s), it has the flexibility to select any SS block that allows UE to meet the target received power of the RACH preamble with its maximum transmit power
· UE has a flexibility to select its RX beam to find the list of SS blocks that satisfy the threshold(s)
· FFS: whether threshold(s) for SS block selection is configured or fixed in the spec 
· Counter of power ramping when UE changes its selected SS-block in message 1 re-transmission is unchanged

Base on the offline discussion #50 and summary from online discussion, the remaining discussion in this stage is when the UE is allowed to use common RACH and what is the beam selection within each type of RACH resources. From the offline discussion, the following options are summarized:
	Q1: Which dedicated RACH resources are prioritised? 	Comment by SAMSUNG: It would be good to clarify that ‘Dedicated RACH Resources’ here and other questions refers to (time and/or frequency and/or preamble sequence).

In RAN2 AH#2 we have agreed that a set of dedicated RACH resources (time/frequency/sequence) can be optionally included in handover command but the decision about the type of dedicated resources (time/frequency/sequence) will be taken by RAN1. Note that RAN1 has not yet decided to support configuration of dedicated time/frequency RACH resources.	Comment by Intel-Candy: I assumed companies understand dedicated RACH here means (time/frequency/sequence) and it is confirmed by RAN1. 



· Option 1: Dedicated RACH resources (if provided) are suitable where suitable is defined by RAN4
· Option 2: Dedicated RACH resources (if provided) where the beam quality measured on the associated NR-SS or CSI-RS is above a threshold (can be configured by the network). This option will align RAN1 agreement on contention RACH.
· Option 3: Dedicated RACH resources (if provided) regardless the beam quality measured on the associated NR-SS or CSI-RS, the UE should prioritise it (this includes the case where the beam quality is poor)
· Option 4 please feel free to add other option

	Company
	Preferred option and comments. Please justify your preference,
	Acceptable option(s)
	Not acceptable option(s)

	Intel
	2. The UE should only attempt on good beam (where it can be configured by the network) to reduce interruption time. In addition, this also align with RAN1 agreement on contention RACH. Option 3 forces the UE to attempt the RACH resources even the beam quality measured is poor. The chances of RACH failure in this case is high and it would be good to allow the UE to use common RACH to gain HO performance. 
	1
	3

	Huawei and HiSilicon
	We support option 2. Dedicated RACH is expensive but allows contention free access, a UE should take advantage of it to maximize its first attempt RA successful rate. But the beam should be usable – its quality measurement should be above a network configured threshold. If the quality of a beam is not good enough, the chance of RA failure rate will be too high to be acceptable. Therefore, the UE should avoid to use the low quality beams even the beam associated with dedicated resource. Option 3 is not efficient and longer average RA delay will be introduced. At different coverage areas/markets, the quality threshold maybe set differently to achieve better performance. It is hard for RAN4 to determine a global value of the threshold.
	
	3, 1

	ZTE
	We prefer option 2. 

However, we would like to leave the discussion about the threshold to RAN1. Note that there is currently an FFS in RAN1 about this for contention RACH: “FFS: whether threshold(s) for SS block selection is configured or fixed in the spec”. Once RAN1 specifies this, the same shall be used for dedicated RACH too. 

Note that RAN1 may decide that this threshold of suitability is same as the one that RAN4 may specify (in which case option 1 and option 2 become the same). However the discussion should happen in RAN1. 

Clearly option 3 is a poor choice to force the UE to attempt the access on bad beam. Note also that once the UE initiates RACH procedure it will continue the procedure (e.g. using the dedicated preambles) until the MAX RACH retransmission timer is reached. So, if the procedure is initiated using a poor dedicated beam, then it may result in significant HO delay and ultimately HO failure. 
	Option 1 

(assuming RAN1 agree that the threshold is defined by RAN4)
	3

	Samsung
	We prefer Option 2.
If dedicated RACH resource (i.e. preamble/time/frequency resource) is available for suitable DL TX beam (i.e. beam quality is above a threshold), UE should use dedicated RACH resource in order to reduce interruption time. Dedicated RACH resource ensures contention free access and suitable DL TX beam ensures that UE can receive the RAR transmitted by the gNB.

Regarding the suitability i.e. threshold for DL TX beam selection, RAN1 is discussing whether this is configured or fixed in spec. We agree with ZTE that we can leave this discussion to RAN1.

In case of option 3, dedicated RACH resource can ensure contention free Msg1 transmission but because of poor DL TX beam quality RAR reception will fail.
	
	3

	OPPO
	Option 1. It would be most beneficial from UE and system point of view that UE uses the dedicated RACH resources if available and the signal quality is acceptable, to access the target cell. If the dedicated RACH resources meet the quality criteria set by RAN4, UE will prioritize those over common RACH resources.
In case the quality of dedicated RACH resources is poor and they are unusable from UE point of view, UE can use the common RACH resources and no reason to try access with dedicated resources. 

	2
	3

	LG
	Option 2 is preferred to avoid unnecessary Msg1 transmission at the cost of UE power consumption and possibly increased interruption.
	
	3

	vivo
	Option 4: The latest available dedicated RACH resources.
According to the handover procedure, before performing the RACH procedure, the UE needs to firstly perform DL synchronization to the target cell/beam(s) based on the handover command. This means that while performing DL synchronization, the UE will be able to detect the DL beams one by one, depending on the SS block locations at each beam. Then the UE should be able to initiate the RACH procedure immediately according to the legacy handover procedure. Thus, in order to reduce the latency during handover, we prefer to select the latest available dedicated RACH resource. But we can further discuss what is “available”, which can be option 2 or option 1.
	2
	3

	Qualcomm
	We support option2 with modifications. We think it is necessary to include sub-bulletins 2 and 3 of RAN1 agreement in RAN1#90 which are related with the threshold. Among them, sub-bulletin 2 is the condition of selecting threshold, and sub-bulletin 3 reflects the correct status that we have no agreed whether the threshold is fixed or configurable as ZTE and Samsung mentioned, i.e. modified option2 is:

Modified option 2: Dedicated RACH resources (if provided) where the beam quality measured on the associated NR-SS or CSI-RS is above a threshold
· UE has a flexibility to select its RX beam to find the list of SS blocks or CSI-RSs that satisfy the threshold(s)
· FFS: whether threshold(s) for SS block or CSI-RS selection is configured or fixed in the spec

In our understanding, option2 with above 2 sub-bulletins is aligned with RAN1 agreement. 

Additionally, both option 1 and 3 are not acceptable for us. For option1, we do not think RAN4 could determine a unique threshold for all NR deployment scenarios and antenna configuration in gNB/UE. For option3, we think it is a waste of radio resource for both gNB and UE if UE continues to try poor dedicated resources. 

	
	1 and 3

	Ericsson
	In our view, the modifications proposed by Qualcomm makes option 2 reasonable (the previous version is confusing). Notice that we have not preclude that if RAN1 agrees the threshold should be fixed, it could still be fixed by RAN4 and there could also be thresholds for different scenarios, although that will not be decided by RAN2.

We also agree with all companies so far that there is no point of not using dedicated RACH if the DL/Tx beam quality is acceptable and, in our view the simplest prioritization to be drafted as a proposal is the following:
“UE shall access the target cell using configured dedicated RACH if during handover execution there is at least one suitable beam associated to it”.	Comment by Intel-Candy: If suitable is defined using a threshold or left to RAN1, we see no difference between this option and option 2.

In other words, the only reason to use common RACH instead is if the UE cannot find a suitable beam associated to dedicated resources.

	Modified 2 as proposed by Qualcomm
	3
We do not think option 3 is a good idea as it may unnecessarily increase the chances of the UE not receiving the random access response.


	ASUSTeK
	We prefer option2.
A restriction for the UE to attempt the CF RACH could increase the probability of success on dedicated RACH resource, e.g. to avoid the UE performing the CF RACH via poor (or not so good) beam(s). In addition, option 2 provides more flexibility of configuration for the network compared to option 1. Considering simpler design, option 1 is also acceptable.

Option 3 may cause HO delay (or RACH delay) since the CF RACH is very likely to fail if the poor beam(s) is used. It is better to fall back to common RACH without considering poor beam(s) to increase HO performance.
	1
	3

	Sharp
	Option 2.
Dedicated RACH resource provides contention free RA which brings benefit for Handover interruption time, but it anyway should be corresponding to a beam with good quality. We believe only dedicated RACH resource with signal quality good enough (usable or suitable) is beneficial for handover performance and should be prioritized. 
For how to define the suitability, we agree with ZTE that it depends on RAN1 decision.
Option 3 forces the UE to use dedicated RACH even if the associated beam quality is very poor, it is obviously not efficient and may introduce longer RA delay, should allow the UE to use common RACH resource in this case.
	1
	3

	Lenovo&MotoM
	We prefer option2.
Interruption time can be reduced if suitable dedicated PRACH resource can be selected in priority. If dedicated PRACH resource associated to poor channel quality can also be selected, it will result in long delay.
We also agree that the threshold associated to ‘suitable’ can be left to RAN1 decision.
	1
	3

	MediaTek
	We prefer Option 2. The main purpose to prioritize dedicated RACH resource is to reduce HO latency. So UE should prioritize dedicated RACH resource only when the associated beam quality is good enough to reduce HO latency.
	2	Comment by Intel-Candy: Typo?
	3

	Spreadtrum
	We prefer option 2. 
Dedicated RACH allows contention free access. It is beneficial for UE to reduce handover interruption time. Beam with good quality is selected to ensure successful RACH for UE. 
	
	3

	Panasonic
	We prefer option 2.
We agree that option 2 will align RAN1’s agreements on contention RACH. Also, UE should avoid wasting time on trying those PRACH resources associated to poor beams. 
	
	3

	ITRI
	We prefer option 2. If dedicated RACH resource is provided and the associated beam quality is above a threshold (align with RAN1 agreement), the dedicated RACH resource should be used to reduce HO interruption time.
	2	Comment by Intel-Candy: Typo?
	3

	Nokia
	Option 2 looks most reasonable, although option 1 is also acceptable. About ZTE’s point – we need to consider the threshold for RACH resources dedicated to both SS blocks and CSI-RS, so it could be treated separately from RAN1 discussion (unless majority is in favour of simply using ‘suitability’ criterion, which would be specified by RAN1/4). Option 3 is not acceptable – if there are no beams meeting minimum suitability criterion or threshold, then UE should use CBRA right away.
	1
	3

	CATT
	Option1 or option2. The priority of dedicated RACH resources should be higher than that of common RACH resources. For the dedicated RACH resources, UE should first only attempt on suitable beam, Poor beam quality would lead to high RA failure rate, so option 3 is not acceptable. Option 1 and option 2 both suggest attempt on the suitable beam for the dedicated RACH resources. The definition of suitable beam is up to the discussion of RAN1.
	
	

	Convida
	We prefer Option 2.  To reduce the interruption time, the use of a dedicated RACH resource is preferred, provided the associated DL TX beam is suitable.  We agree with ZTE and Samsung that the discussion related to the suitability of a beam can be left to RAN1.

Option 3 is not an acceptable option, since in some scenarios this will result in the UE being forced to use a poor quality beam.
	1
	3

	Summary of Question 1
	
	Option 1
	Option 2
	Option 3

	Prefer option
	2
	16
	-

	Acceptable
	7
	3
	-

	Not acceptable
	2
	-
	19



Observations: 
· Majority of the companies prefer option 2
· Option 2 should be further clarified as follows:
· Dedicated RACH resources (if provided) where the beam quality measured on the associated NR-SS or CSI-RS is above a threshold
· FFS: whether threshold(s) for SS block or CSI-RS selection is configured or fixed in the spec
· Note that UE Rx Beam is up to UE implementation and not specify in the specification, therefore, I removed the first bullet.
· Threshold can be up to RAN1 discussion
· 19 companies found option 3 is unacceptable where the UE should prioritise dedicated RACH regardless of beam quality
· May cause HO delay
· May cause UE power consumption
· Poor DL TX beam quality may cause RAR reception failure
· Clarification of dedicated RACH refers to (time/frequency/preamble) where time/frequency to be confirmed by RAN1 
· Companies think dedicated RACH is expensive and beneficial to the UE if the beam quality is good
· Two companies have suggest different options where it seems fall into option 1 and 2

Proposal 1: Dedicated RACH resources (if provided) where the beam quality measured on the associated NR-SS or CSI-RS is above a threshold are prioritized  
· FFS: whether threshold(s) for SS block or CSI-RS selection is configured or fixed in the spec (can be up to RAN1 discussion)


	Q2: How long should the dedicated RACH resources be prioritised? 
· Option 1: UE attempts up to K best dedicated RACH resources that satisfy the condition in Q1 where K is configured by the network then the UE is allowed to use common RACH (K can be 1)
· Option 2: UE attempts all dedicated RACH resources that satisfy the condition in Q1 then the UE is allowed to use common RACH 
· Option 3: UE attempts dedicated RACH during the timer duration where the timer is configured by the network, when the timer expired, the UE is allowed to use common RACH
· Option 4: If dedicated RACH resource (i.e. preamble/time/frequency resource) is available for a suitable DL TX beam, UE should use dedicated RACH resource for Msg1 (re-)transmissions. UE should fall back to common RACH resource only if dedicated RACH resources are not available for any suitable DL TX beam(s).	Comment by Intel-Candy: This option really falls into option 2 where the condition of suitable is the outcome of Q1.

	Comment by Samsung- Anil: Let’s say there are 4 dedicated RACH resources (e.g. preambles):
R1: Beam1; 
R2: Beam 2; 
R3: Beam 3; 
R4: Beam 4.

UE has two suitable beams B1, B2. So resource R1 and R2 satisfy the condition in Q1.

1st RACH TX: UE selects R1; UE fails to receive RAR
2nd RACH TX: UE selects R2: UE fails to receive RAR. 

In option 2, UE can fall back to common RACH after 2nd RACH TX as UE has attempted “all dedicated RACH resources that satisfy condition in Q1”

In option 4, UE will not fall back to common RACH if for 3rd RACH TX, beams B1 and/or B2 are still suitable. UE will transmit 3rd RACH TX using R1or R2.	Comment by Ericsson: That was also our interpretation when we supported option 4 (although Option 2 was written in an ambiguous manner).	Comment by Intel-Candy: Thanks for the clarification. I will capture the difference and further discuss during online.
· Option 5: UE attempts up to K suitable dedicated RACH resources that satisfy the condition in Q1 where K is configured by the network then the UE is allowed to use common RACH (K is small and can be 1), and the definition of “suitable” aligns with RAN1 agreements in RAN1#90	Comment by Peng Cheng: Added by Qualcomm	Comment by Intel-Candy: Ok, this is a more detail of option 1. We use this wording.
· Option 6: Up to UE implementation
· Option 4: please feel free to add other option

	Company
	Prefer option and comments. Please justify your preference.
	Acceptable option(s)
	Not acceptable option(s)

	Intel
	Option 1 where K = 1 or smaller value are preferred. This allows the UE access common RACH when the beam quality measured is poor. Timer based is also acceptable to us if configured value is small.
	3
	

	Huawei and HiSilicon
	[bookmark: OLE_LINK348][bookmark: OLE_LINK349]Option 2 is supported. Since the beam with dedicated RACH resources and good enough beam quality should have better chance of RA success than the beam with common RACH resources and good beam quality. Therefore, a UE should always attempts all the available good quality beams with dedicated RACH resource, first come first treat.
	
	1, 3

	ZTE
	Option 2

We think neither a “timer” nor “K” is necessary to be signalled to the UE. We strongly prefer to keep the procedure simple without adding new requirements like timers/counters for the UE. 

In our view the UE procedure should be as follows: 

1 UE determine to initiate a Contention free RA 

2 UE determine the available dedicated resource pool based on the measurement result (i.e. dedicated resources which are above the threshold per Q1 – RAN1 discussion), if the available resource pool (above the threshold) is empty, UE go to step 4 (i.e. go to common pool) otherwise go to step 3

3 UE transmits on the first available dedicated resource (above the threshold per step 2)

3.1 If the attempt fail, and if the attempt number less then MAX value, UE go back to step 2 

3.2 If the attempt fail, and if the attempt number reach the MAX value declare RACH failure

4 UE cancel the contention free RACH procedure (if initiated) and re-initiate a contention based RA

Note that in the above procedure, it can happen that the UE skips a common RACH instance in preference to a dedicated resource that may occur at a later time (see the picture below). However, the UE makes the decision based on the available measurement results at the time of initiating RACH procedure (i.e. shortly after the reception of HO command in the picture below) and will initiate contention free RACH procedure over the dedicated resource that occurs after the common pool (this is the prioritisation per RAN2 agreement). 

RACH
HO command



[image: ]	Comment by Intel-Candy: It depends, if the dedicated RACH in t1,t2, t3 are repeated in t5,t6,t7, then according to the agreement, the UE can use common RACH since there is no good quality resources in dedicated resources. However, if the dedicated resource is t1-t3 and t4-t7 as one unit and will be repeated later. Then my understanding is the same as you, the UE will need to priorize t4,t5 and t6 over common RACH. 


	
	1, 3

	Samsung
	In Option 1 it seems that UE attempts Msg 1 transmission up to K times using dedicated RACH resource and the suitable DL TX beam selected for each msg1 transmission is different. According to RAN1 agreements on PRACH in RAN2 #90, if the DL TX beam selected for Nth Msg1 transmission is different from DL TX beam selected for N-1th transmission then UE cannot ramp up power for Nth Msg1 transmission. So in option 1 all the Kth Msg1 transmissions will be transmitted using same PRACH power. As the DL TX beam selected by UE is suitable, it may be better that UE retransmits using the same DL TX beam (if it is still suitable) with increased RACH power during retransmission.

Option 2 is not so clear. It seems similar to option 1 where ‘K’ is decided by UE. In option 2/3, UE may fall back to common RACH resource even if UE has suitable DL TX beam and dedicated RACH resource is available for suitable DL TX beam. If the suitability threshold is properly configured, continue using the dedicated RACH resource is better than falling back to common RACH resource.

Our preference (option 4):
If dedicated RACH resource (i.e. preamble/time/frequency resource) is available for a suitable DL TX beam, UE should use dedicated RACH resource for Msg1 (re-)transmissions. UE should fall back to common RACH resource only if dedicated RACH resources are not available for any suitable DL TX beam(s).
	
	1, 2, 3

	OPPO
	As it would be beneficial for UE to use the dedicated RACH resources, if usable, over common resources, there is really no need to define how long UE should keep trying dedicated resources, but that could be left to UE implementation. If something need to specified to help NW to guide UE to certain cell/beam, the option 1 with small value K (K=1) would be preferable. 
Even that some signal threshold would be defined, the radio condition could change quite rapidly and some cell/beam without any dedicated resources could be significantly better than any of the dedicated beams, even that signal level is over the predefined threshold. If the UE is mandated to try dedicated resources also in this case the, it may lead to bad HO decision.    
The timer based solution could ruined the HO performance, if all the dedicated RACH resources are unusable and UE could not use common RACH resources without any additional delay.

	
	2,3

	LG
	The question2 is not so clear. Is it to ask ‘how long’ the suitable dedicated RACH resource is valid once the UE determined it? If so, we think the suitable dedicated RACH resource is valid within one RA procedure. In our mind, the RA procedure would be:	Comment by Intel-Candy: Q2 attempts to check how much UE flexibility has. In your description below, it seems like the UE should try all suitable dedicated RACH before it is allowed to use common RACH. Is it correct understanding? If yes, it falls into option 2.

1. CFRA procedure is initiated by the network.
2. The UE determines suitable dedicated RACH resources based on the measurement result.
3-1. If there is suitable dedicated RACH resource, the UE transmits Msg1 on the first occurring dedicated RACH resource among them.
3-2. If there is no suitable dedicated RACH resource, the UE initiates CBRA procedure.
4. It is HO failure if the UE fails CFRA/CBRA, and hence, suitable dedicated RACH resources are no longer valid. In case of HO failure with CFRA, the UE performs RRC Connection re-establishment and will perform CBRA as in LTE.

	
	

	vivo
	Option 1 where K = 1 or smaller value is preferred.	Comment by Intel-Candy: Agree on option 1, best should satisfy Q1 condition. In option 2, it has a condition where it needs to satisfy condition in Q1 so the UE will not attempt on poor beam.  
But we want to clarify that “best” is not accurate enough, it depends on the answer a Q1. 
Option 2 is not applicable in case some beam quality for dedicated RACH resource is poor. 
We can also accept UE implementation. 
	3 or UE implementation
	

	Qualcomm
	As indicated in previous email discussion, we support one-shot attempt, i.e. “UE selects a suitable beam in dedicated RACH for msg1 transmission. If no suitable beam is found or the attempt fails, then it is allowed to use common RACH.”

However, considering that we have only 2 remaining meetings to complete NSA, we could also accept the following compromised option 5 in order to make progress:

Option 5: UE attempts up to K suitable dedicated RACH resources that satisfy the condition in Q1 where K is configured by the network then the UE is allowed to use common RACH (K is small and can be 1), and the definition of “suitable” aligns with RAN1 agreements in RAN1#90 	Comment by Intel-Candy: If my understand is correct, this is same as option 1 where threshold is defined by RAN1 and best = suitable? We are ok with changing the wording.

Our motivation is mainly for FCC’s MPE regulation. As it is being discussed in RAN1, FCC's MPE regulation may prevent a UE to select the best beam in dedicated RACH if UE's transmission direction corresponding to the best (K) beam(s) in dedicated RACH causes damage to the skin. (Radiofrequency radiation exposure evaluation: mobile devices. Source:http://www.ecfr.gov/cgi-bin/text-idx?SID=687d9ec9dfc3de9cc3c921b4ca67d691&mc=true&node=se47.1.1_11310&rgn=div)
	
	2

	Ericsson
	In our understanding, option 4, introduced by Samsung and preffered by Qualcomm (one-shot?), is the simplest, closest to the LTE baseline and most aligned solution with the RAN1 agreements. It also fulfils the concerned expressed by Qualcomm, a valid one in our view. We would like to encourage companies to avoid complications in this tight schedule and leave small optimizations for Rel-16.

We propose that to be formulated as follows (please ignore redundancies, it was left for clarity):
“Upon handover execution, if the UE finds at least one suitable beam associated to configured dedicated RACH, the UE shall access the target cell using these resources. Else if the UE does not find at least one suitable beam associated to configured dedicated RACH, the UE is allowed to select any suitable DL/Tx beam and perform random access according to the provided common RACH resources.”	Comment by Intel-Candy: In our view, this is not the same as Samsung or QC proposal. QC propose one shot and Samsung clarify option where it need to be suitable. This proposal tends to suggest the UE attempts all suitable beams if it finds it where it falls into option 2. 	Comment by Ericsson: Maybe the terms “attempt” and “all” are confusing in option 2. My understanding of option 4 is that every time random access fails the UE performs again a new selection of suitable beam.	Comment by Intel-Candy: Understood from previous explanation by Samsung. Will clarify. 

Issues with option 1: In our view, it is unclear why beams with dedicated resource can fulfil the suitability criteria but fail to deliver the Random Access Response (RAR). How far is the UE moving in one RTT? And how narrow beams are companies realistically assuming for the RAR transmission? At the same time, somehow, the solution assumes that after the failure of dedicated ones, if UE uses common RACH, there is a better likelihood of success.	Comment by Intel-Candy: One issue is that when the network allocated dedicated RACH, the channel condition may change when the UE actually performs the RACH. Therefore, dedicated RACH may fail. As for RAR failure, the problem is not about how far the UE move, it is the rotation. 	Comment by Ericsson: OK, and how fast can the UE rotate? 

Even if that happens, in our view, it is up to the UE to select another UL or DL beam or perform power ramping, to align with RAN1 agreements.

We can try to clarify that in the meeting.
	Comment by Intel-Candy: Agree. I think UE can select another UE beam but if dedicated RACH cannot be change, then it may be the issue.

Issues with Option 2: In our view the solution not only quite exotic but also leads to wasted network resources. Why many beams with dedicated resource can fulfil the suitability criteria but all of them fail to deliver the Random Access Response? Isn’t that a sign that the suitability threshold is broken? Or what level of narrow beamforming are companies assuming for the RAR to justify the need to handle these extreme error cases? Perhaps the rapporteur wanted to say “ANY” instead of “ALL”?	Comment by Intel-Candy: See response above

Issues with Option 3: In our view, the T304 timer is sufficient to enable a decent handover execution performance i.e. we do not see a need to introduce yet an additional timer.


	4
	1,2,3

	ASUSTeK
	We prefer option 4. 
If option 2 of Q1 is adopted, one restriction (i.e. a threshold) for beam quality is enough to preclude poor beam(s). Further restriction (or configuration) is not needed.

We think “K” and the timer are not essential to restrict the attempt for CF RACH if the beam(s) is qualified. Option 2 is also not so clear for us.
	
	1, 3

	Sharp
	It can be up to UE implementation when to prioritise the dedicated RACH resource. Seems no need to define how long the UE attempts the dedicated RACH resource. If anyway some rules should be defined, we think for each Msg1 (re)transmission, UE decides whether to use dedicated or common RACH resource. i.e. for each Msg1 (re)transmission, if there are suitable beams associated with dedicated RACH resource, UE selects a dedicated RACH resource, otherwise, if no suitable beam associated with dedicated RACH resource, UE uses common RACH resource.
For option 1, it is not clear to us whether the “K best dedicated RACH resources” refers to K different RACH resources or just K times of dedicated RACH transmission. If it is the former, the issue mentioned by Samsung exists.
We also think it may be difficult for the network to configure a suitable value of “K” in option 1 or “timer” in option3.

	
	3

	Lenovo&MotoM
	We prefer option 4.
We agree with the comments from Samsung. If dedicated RACH resource is suitable, UE should select dedicated RACH resource. if there is no suitable dedicated RACH resource, UE is allowed to select common RACH resource.

From beam-level load balance point of view, target gNB will allocate dedicated RACH resource to non-overload beam. So, it has benefit to keep selecting dedicated RACH resource if suitable dedicated RACH resource is available.

In option 1/2, the Kth dedicated RACH resource to be selected could be different from K-1th dedicated RACH resource. So, it cannot increase the transmission power based on the previous Msg1 transmission.
In order to keep solution simple, it seems unnecessary to have a timer in option 3.
	
	1, 2,3

	MediaTek
	Option 1 with small K or option 3 with small timer is preferred. If UE cannot succeed in preamble transmission for several times or for a while, the dedicated RACH is probably not applicable for RACH, and thus UE should be allowed to use common RACH as early as possible.
	1,3
	

	Spreadtrum
	We prefer option 3. 
We think option 3 is the most suitable option for this question. After UE receives HO command, UE attempts Msg 1 transmission using dedicated RACH resource. If the attempt fail when timer configured by network expired, UE re-attempts Msg 1 transmission using common RACH resource.
. 
	
	1

	Panasonic
	We prefer option 1. 
Option 5 proposed by Qualcomm is also acceptable since it will allow more implementation options. 
We also agree with OPPO that option 3 (timer based) could ruin the HO performance.
	5
	3

	ITRI
	We share the same view as Samsung, and support the Option4. If the dedicated RA resource is available, it should be prioritised to use until T304 like timer expiry.
	
	1, 2, 3

	Nokia
	Option 2 is preferred – UE attempts access on beams having dedicated RACH resources and meeting suitability criterion or the threshold (as per Q1). Newly added option 4 could also be acceptable, but in our opinion, there is a rationale for falling back to common RACH resources – dedicated RACH may be associated to CSI-RS while common RACH is always associated to SS blocks, which are carried over wider beams and can provide more stable conditions in consequence. Maybe cases of dedicated RACH resources for CSI-RS and SS blocks should be differentiated? Timer or “K” beams restriction could be seen as optimizations, but with quality threshold from Q1, we do not think these are essential and complicate the design unnecessarily, what should be avoided.
	4
	

	CATT
	Option 1 or Option 2. Option 1, K is configurable, which make it flexible. Upon UE attempt K best dedicated RACH resources, UE can access on the common RACH resource or the dedicated RACH resources which is up to the beam quality and the UE implementation. Option 2 is also fine as it can take advantage of dedicated RACH.
	
	

	Convida
	We prefer option 4 as proposed by Samsung.  We think the UE should use a dedicated RACH resource for Msg1 (re-)transmission as long as the associated DL TX beam is suitable.  The UE can fallback to common RACH resources for Msg1 (re-)transmission if there aren’t any suitable DL TX beams associated with dedicated RACH resources.

Option 3 is not acceptable, since for scenarios where none of the beams associated with dedicated RACH resources are suitable, the UE would be forced to wait until the timer expires before using the common RACH resources. Option 1 & and 2 are not acceptable either for the same reasons captured by Samsung.
	
	1,2,3

	Summary of Question 2
	
	Option 1
	Option 2
	Option 3
	Option 4
	Option 5
	Option 6

	Prefer option
	5
	4+1?
	2
	6
	2
	3

	Acceptable
	
	
	2
	2
	1
	1

	Not acceptable
	9
	8
	12
	
	
	



Observations: 
· Majority of the companies prefer option 4, 1 , 2 and 6
· Option 4 is really same as option 2 if “suitable” is same as condition in Q1
· Option 5 also falls into option 1 when best is defined as suitable
· Majority of the companies found option 1, 2 and 3 not acceptable
· Majority companies thinks timer based will have worst performance
· Companies indicate option 2 is not acceptable but prefer option 4 may misunderstand option 2 based on companies view
· Some companies prefer it is up to UE implementation 

Proposal 2: Further discussion of the following options for how long should the dedicated RACH resources be prioritised:
· Option 1: UE attempts up to K suitable dedicated RACH resources that satisfy the condition in Q1 where K is configured by the network, then it is up to UE implementation to access common or dedicated RACH (K is small and can be 1)
· Option 2: UE attempts all the suitable dedicated RACH that satisfy the condition in Q1 (at least once for each dedicated RACH or as long as it is satisfied), then UE may fall back to common RACH resource 
· Option 3: Up to UE implementation 
the definition of “suitable” aligns with RAN1 agreements in RAN1#90 

Companies should bring contributions to compare and discuss the above options considering both scenarios below:
· Scenario 1: the UE has updated measurement from the dedicated resources 
· Scenario 2: the UE doesn’t have updated measurement and only based on the measurement from measurement report

Note that RAN1#88bis agreement it is up to the UE implementation to switch beam for RACH or increase power and retry the same beam:
* Whether UE performs UL Beam switching during retransmissions is up to UE implementation 
* Note: which beam UE switches to is up to UE implementation


	Q3: What order should the UE access the dedicated RACH resources? 
· Option 1: Up to UE implementation 
· Option 2: In the order the network configured the dedicated RACH resources to the UE
· Option 3: In the order of the beam quality measured
· Option 4: Use the first dedicate RACH resource that is available and above the threshold per Q1	Comment by E Vutukuri: Option 4 from Huawei added explicitly here. 
· Option 5: Other

	Company
	Prefer option and comments. Please justify your preference
	Acceptable option(s)
	Not acceptable option(s)

	Intel
	Option 1 or 3 where the UE should attempt in the order of beam quality measured to increase the chances of success. Network ordered may not be up to date.
	3, 4
	2

	Huawei and HiSilicon
	Option 4: the UE should access the dedicated RACH resources associated with the first UE detected beam above the quality threshold. With option 2, the network can provide a list of the beams with a priority order for the UE to detect the beams. Understand this network guidance is based on prior information, it may not be up to date. We consider option 2 may still be helpful if it works with option 4.
	2 + 4 
	1, 2, 3

	ZTE
	Option 4:

If the dedicated resource is available and is suitable (i.e. above the threshold) then the UE shall attempt on the first available resource. 

Option 1 is also acceptable. We think a sensible UE implementation should anyway transmit the RACH as soon as a suitable resource is available (i.e. option 1 should be same as option 4 in reality). It may not be possible to test exactly when the UE is ready to transmit RACH (i.e. when the beam become available). But we prefer to leave the aspects of UE behaviour testability to RAN4

Option 3 is also okay since it ensures a predictable behaviour but we don’t think any configuration from network is necessary. 
	1, 3
	2

	Samsung
	We prefer Option 1
if dedicated RACH resource are available for multiple suitable DL TX beams it’s up to UE implementation to select the suitable DL TX beam during Msg1 (re-)transmissions.
	
	2, 3

	OPPO
	We prefer the option 1. The option 3 is also acceptable, as it can be assumed that UE tries to access to target using the best available resources. 
The radio condition could have been changes after NW has provided the list and the information could be out of date. 
No need to limit UE to select the best available beam within the dedicated RACH resources.

	3
	2,4

	LG
	Option 4 is simple and sufficient. There seems to be no reason for the UE to select a RACH resource other than the first occurring suitable dedicated RACH resource.

In the meanwhile, RAN1/RAN2 decided to support Msg1 multiple transmissions in CFRA. In this case, the UE would need to transmit Msg1 multiple times before RAR expiry, e.g., the first occurring N number of suitable dedicated RACH resources. In this case, RAN2 may need to discuss how to handle the case where the number of suitable dedicated RACH resource is less than the configured number of Msg1 multiple transmissions. In our view, it is fine to transmit Msg1 only on the suitable dedicated RACH resources and the UE doesn’t need to transmit Msg1 using additional common RACH resources since it is likely that RA procedure succeeds using the suitable dedicated RACH resource.

	
	1,2,3

	vivo
	We prefer Option 4. 
Same as Q1, we think the UE should select the latest available dedicated RACH resource to reduce the latency during handover,
During the handover, there is no need for the UE to wait for detecting all beams to determine which one has the best quality, which is contradictory with fast handover.
	2
	3

	Qualcomm
	We prefer Option 1 because we think UE should have the flexibility to determine the order to select K “suitable” beams among (e.g. N) dedicated RACH resources above threshold. 

For option 3, as mentioned in our response to Q2, we have strong concern for FCC’s MPE regulation. So, we cannot accept option3, which may force UE to transmit in the beam direction forbidden by FCC. For option 2, we share the same concern as Intel, i.e. NW ordered beam priority list may not be up to date

	
	2 and 3

	Ericsson
	In our view, the question does not make sense hence, there is no way to provide a preferred answer. The UE shall only have one shot if it selects the dedicated RACH (as we prefer Q2: option 4). A correct question would be whether we specify or not how the UE select the beams for dedicated RACH and, if yes, options could be; i/ the one with best quality, ii/ the first one (for latency) or iii/ any suitable beam (same as UE implementation, as most companies seem to prefer).

In most cases there is no reason not to select the beam with best radio conditions for the same reasons we always try to connect to the best cell in all mobile systems. Not doing that will just increase the interference and, once connected, UE will anyway need some beam management signalling to be moved to the optimal beam i.e. not selecting the best will just delay that access to optimal beam. Proponents of other options should perhaps explain why that principle is not valid in NR. However, as there could be exceptional cases, as the one brought up by Qualcomm (“DL beam pointing to someone’s head”), we are open to discuss some sensitive cases, although as highlighted, we see these as exceptional cases.	Comment by Intel-Candy: I am trying to understand you proposal. Are you proposing the UE to use the best radio condition beams (based on measurement report? Or based on updated measurement?). Is your proposal difference from option 3?	Comment by Ericsson: This notion of “order” is quite confusing to me. For example, I would expect the UE to be able to choose again the same beam e.g. if performing power ramping. What would we mean by order in this case?

Anyway, perhaps at the end we will follow RAN1 trend to leave some of these aspects to Ue implementation anyway, let’s see how that goes.

	?
	1, 2, 3

	ASUSTeK
	We prefer option 1.
If the dedicated RACH resources are available or suitable for the UE, it could up to UE decision to transmit the dedicated RACH resource. 
	4
	2, 3

	Sharp 
	Option1. Since the available dedicated RACH resources are restricted to be with good quality as in Q1, it can be leave to UE implementation to select one of them. 

	3
	2

	Lenovo&MotoM
	We prefer option 1
If UE is limited to use dedicated RACH resource based on the order, it may result in longer delay comparing to option1 and option4.
	4
	2,3

	MediaTek
	We prefer option 1, but option 4 is also acceptable. It is expected that network configures dedicated RACH resource only on those suitable beams. So from network point of view, there is no difference how UE select dedicated RACH resource. So it could be left to UE implementation how to select dedicated RACH resource regardless of beam quality ranking or network configuring order.
	1,4
	

	Spreadtrum
	We prefer Option 4.UE use the first dedicate RACH resource that is available and above the threshold can reduce access latency.
	
	2

	Panasonic
	We prefer option 1.
UE knows the best which beam is the best at the time while sending the preamble. So It should be up to UE’s decision.
	3
	

	ITRI
	We prefer option 1, and also think option 3 is acceptable. 
For option 2, since network information may not be up-to-data, network may not necessarily configure dedicated RA resource with priority.
	3
	2

	Nokia
	Option 2. Network should have a possibility to set priority of the beams and UE should attempt to access in the configured order (as long as quality threshold is met). Network has knowledge about both service requirements of a particular UE and load conditions in the reported beams, so may consider all this information when prioritizing beams. 
	
	1, 3, 4

	CATT
	Option 1 or option 3. 
	
	

	Convida
	We prefer Option 4. If dedicated RACH resources are available for multiple suitable DL TX beams, the UE should select the suitable beam associated with the next PRACH opportunity.

As pointed out by ZTE, a sensible UE implementation should anyway transmit the RACH as soon as a suitable resource is available, which will result and Option 1 and Option 4 being equivalently.  However, it is our view that this behaviour should be specified rather than being left to UE implementation.

The radio conditions may change between the time when the UE reports measurements and the handover command is executed.  Therefore, the use of Option 2 can result in the UE being forced to use a poor quality beam, which is not acceptable.

Option 3 is also acceptable, but can result in additional interruption time when compared to option 4, since the highest quality beam may be associated with a PRACH opportunity that occurs later in time when compared to the timing of the PRACH opportunities associated with the other suitable beams.
	3
	1, 2

	Summary of Question 3
	
	Option 1
	Option 2
	Option 3
	Option 4

	Prefer option
	10
	1
	2
	6

	Acceptable
	1
	1
	5
	4

	Not acceptable
	5
	13
	9
	1



Observations: 
· Majority of the companies prefer option 1 (Up to UE implementation)
· Channel condition may change and UE has the updated information
· Some companies support option 4 (first available satisfy Q1 condition)
· First available which satisfy the Q1 condition has the least latency
· Majority of the companies found option 2 and 3 not acceptable (based on NW order or beam quality)
· May not be up to date information
· FCC regulation issue
· May result in long delay
· Counter argument: network load preference and NW has knowledge of the UE service requirement

Proposal 3: The order to access the dedicated RACH resources is up to UE implementation 


	Q4: Should the common RACH in the HO command be the same as the one in the SI? (even though this question is repeated but would like to check with companies if there is acceptable option)	Comment by E Vutukuri: We think we should separate the new question added by Ericsson about additional network control from this aspect. 

We prefer to first conclude on this and then see if any additional control (e.g. per Ericsson’s question of adding explicit “allowed/non-allowed” bits) etc is needed. 

So, we have separated Q5 (aspects from Ericsson) and reintroduced Q4. 	Comment by Icaro Leonardo: WE are fine to separate the questions, although it is not our preferred option.
Option 1: should be the same
Option 2: can be different

	Company
	Prefer option and comments. Please justify your preference
	Acceptable option(s)
	Not acceptable option(s)

	Intel
	Option 1. If the common RACH in the HO command is different from SI, the UE may fail handover because some of the RACH resources are not allowed. In that case, the UE may need to read SI to re-establish to the cell. This will cause poor handover performance. In addition, if common RACH is different from the one in the SI, after the UE HO, does the UE requires to read SI in order to update the RACH? Can the UE remain allow to use the common RACH or it is forbidden forever even after the UE reads the SI. Later case may have bigger change from LTE. 
	
	2

	Huawei and HiSilicon
	Option 2. Network should have the flexibility. After the HO, the UE need not to read SI to update the RACH. If the UE stay in RRC connected, next HO command will update the common RACH for the new target. If the UE goes to idle, it will follow the normal procedure to read SI and perform RA. 
	
	1

	ZTE
	Option1 is preferable for general configuration, but we also agree HW that network has the flexibility to signal different configuration within the handover command.  
	2
	

	Samsung
	Option 1. Common RACH configuration in the HO should be the same as broadcasted in system information. Omitting common RACH resources for some of the beams may lead to handover failure.
	
	2

	OPPO
	Option 1. We think that same common RACH resources should be used in HO command and see no reason why NW should allocate different common RACH resources to certain UE as NW can guide the UE to use certain beam/cell with dedicated RACH resource configuration.
.

	
	2

	LG
	Option 1. The motivation of using common RACH resources for HO, which may be different from (option 1 in Q5) or part of (option 2 in Q5) the common RACH resources broadcasted in the SI, is unclear.
	
	2

	vivo
	Option 2. Up to network configuration. The network should have this flexibility. Besides, dedicated RRC signalling should always prioritize the SI configuration. 
	
	1

	Qualcomm
	Option 1. We share the similar view as Intel, ZTE and Samsung. Additionally, recall that we have the following agreement in TR38.804 [4] subclause 10.1.2:

“The source gNB provides the RRC configuration to the UE in the Handover Command. The Handover Command message includes at least cell ID and all information required to access the target cell so that the UE can access the target cell without reading system information. For some cases, the information required for contention based and contention free random access can be included in the Handover Command message. The access information to the target cell may include beam specific information, if any.”

If option 2 is adopted, does it mean for each handover, UE has to read SI of target cell to check whether common RACH resources in SI is same as the one in HO command? Then we are not sure whether option 2 will lead UE has to overrule the above highlighted agreement.

	
	2

	Ericsson
	We agree with Huawei, ZTE and Vivo (option 2). The common RACH, if provided, will be the same as the one broadcasted in almost all scenarios as ZTE pointed out. In our view, we should be careful in RAN2 to avoid ambiguous agreements (e.g. try to define unnecessary network requirements) that cannot be captured in the specifications. Hence, in summary, in our understanding the network should transmit the same, but shall not be mandated to transmit the same common RACH as the one in the SI.
	2 could be acceptable, as these are anyway just “recommendations”. 

To give a firm preference, we would prefer to see how the rapporteur will try to summarize and draft the proposals.
	It is not acceptable to define network requirements, but that should be well known in RAN2.

	ASUSTeK
	We prefer option 1 to reduce HOF.
	
	2

	Sharp
	Prefer option 1.
Agree with Intel’s view.
	
	

	Lenovo&MotoM
	We prefer Option 2. 
The UE shall not be required to verify if common RACH in the HO command are same/ different than what is broadcasted in the Target cell; UE is not required to even read the system information from the target cell at this point of time. Network can include whatever it needs to.
	1
	

	MediaTek
	We prefer option 1 considering HOF rate.
	1
	

	Sreadtrum
	We prefer option 1 considering easy implementation.
	
	

	Panasonic
	We prefer option 1 and agree Intel’s view. 
	1
	

	ITRI
	We prefer option 1. We share the same view as Qualcomm.
	1
	2

	Nokia
	Option 1 is preferred. We understand the motivation of the companies to have network flexibility, but we also acknowledge additional complexities and more effort to specify new UE behaviour as outlined by Intel. We have already agreed to prioritize beams with dedicated RACH resources configured and we think that this, together with a possibility for the network to set quality threshold and priorities as proposed by us, will provide sufficient level of flexibility.
	
	

	CATT
	Option 2. That allows for the network flexibility.
	1
	

	Convida
	We prefer Option 1. Option 2 appears to be an optimization and it is not clear what the benefit is. However, we also agree with HW that the network should has the flexibility to signal different configuration within the handover command 
	2
	

	Summary of Question 4
	
	Same as SI
	Can be different from SI

	Prefer option
	14
	5

	Acceptable
	1
	2

	Not acceptable
	3
	7



Observations: 
· Common RACH in HOC should be same SI
· Supporting justification:
· Measurement and RACH should have the same coverage, otherwise it may not have RACH resources that satisfy the signal quality to HO to target
· Omitting some common RACH resources m ay lead to HOF
· UE may have to read SI if common RACH in HO command is different from SI
· Easy UE implementation
· Enough flexibility for NW by using dedicated RACH configuration and threshold configured by NW
· Common RACH in HOC can be different from SI
· Supporting justification:
· NW should have the flexibility 
· NW should transmit the same but should not be mandated

Proposal 4: Common RACH configuration in the HO command should be the same as in system information (FFS how/whether it is captured in the specification) 


	Q5: If Q4 answer is option2 (i.e. common RACH can be different from the one is SI), which options below is preferred:
· Option 1: By allowing the network to provide common RACH resources in the mobilityControlInfo associated to the target cell differently from the one broadcast in system information (e.g. by omitting some of the common RACH resources).
· Option 2: By providing the same common RACH resources in the mobilityControlInfo associated to the target cell as those broadcast in system information, but with an explicit indication of allowed and/or non-allowed SS Blocks;
· Option 3: Other solution?


	Company
	Prefer option and comments. Please justify your preference
	Acceptable option(s)
	Not acceptable option(s)

	LG
	As mentioned in Q4, we see no clear reason why different common RACH resources should be used in HO. In addition, the network would not know that some common RACH resources should be prevented or preferred especially for HO because it is not predictable whether there will be collision or not on common RACH resources. Therefore, providing the common RACH resource which is the same as one in SI without any additional indication would be fine.
	
	1, 2

	vivo
	Option 1. See Q4. The network should have the flexibility. 
	
	

	Huawei and HiSilicon
	Option 1. The network should have the flexibility to provide guidance on the resource utilization. But we prefer to have simpler solution.
	
	2

	Ericsson
	In our view, the question has a wrong formulation. The options are applicable independently of Q4: option 2.

Responding to LG: As Huawei said, the network should have control of its resources. More precisely, the intention is to enable the network to have the flexibility to perform the tradeoff between load balancing vs. Handover failure. For example, network may accept an incoming UE to a “cell” with many TRPs. Only a subset of these TRPs could be overloaded, so network may want to avoid the incoming UEs there by providing an explicit indication of allowed or non-allowed beam.

Another option, is by sending a common RACH that restricts the access of some TRPs. Just for the record, as some companies seemed very concerned with handover failure, it is quite obvious that networks will be concerned with HOF and use that control very carefully.

As we all know, UE has no idea about the load situation, only network.

About 1 or 2, we have initially proposed option 2 although we have no strong preference, as any of these options fulfil the problem we described.

The only exception is if companies insist in Q4:Option 1. In that case, we cannot compromise Q5: option 2.
	1 or 2
	Not defining any network control mechanism is not acceptable.

	Lenovo&MotoM
	Option 1. Common RACH resource associated to overload beam may not be included in handover command using option 1. And, it may include different/ new resources altogether.
	
	2

	Nokia
	We do not see the need for this additional mechanism as explained in the answer to Q4. However, if this was to be pursued, it should be according to option 2 and the allowed/non-allowed beams should be limited only to this particular handover.
	2
	1

	CATT
	Option 2, the allowed RACH resources is a sub-set of common RACH resources provided in SI.
	
	

	Intel
	Agree with Nokia, with dedicated RACH prioritization, the network should have enough flexibility.
	Maybe 2
	1

	Summary of Question 5
	
	Option 1
	Option 2
	Option 3

	Prefer option
	3
	1
	

	Acceptable
	1
	3
	

	Not acceptable
	3
	4
	



Observations: 
· Supporting companies:
· NW should have flexibility of it’s resources to tradeoff between load balancing and HOF
· Not supporting companies:
· NW has enough flexibility by using dedicated RACH prioritization, no need for additional mechanism

[bookmark: _GoBack]Proposal 5: No consensus to support different common RACH in HO command as in SI and explicit indication of allowed/non allowed SS blocks




Text Proposal for stage 2
Deadline for stage 1 discussion is 2017-09-21
Companies are welcome to provide comments on text proposal and discussion on wording. 
----------------------------------- Beginning of the text proposal ----------------------------------------
[bookmark: _Toc492057119]9.2.3.2		Handover
[bookmark: _Toc492057120]9.2.3.2.1				C-Plane Handling
The intra-NR RAN handover performs the preparation and execution phase of the handover procedure performed without involvement of the 5GC, i.e. preparation messages are directly exchanged between the gNBs. The release of the resources at the source gNB during the handover completion phase is triggered by the target gNB. The figure below depicts the basic handover scenario where neither the AMF nor the UPF changes:


Figure 9.2.3.2.1-1: Intra-AMF/UPF Handover
0.	The UE context within the source gNB contains information regarding roaming and access restrictions which were provided either at connection establishment or at the last TA update.
1.	The source gNB configures the UE measurement procedures and the UE reports according to the measurement configuration.
2.	The source gNB decides to handover the UE, based on MEASUREMENT REPORT and RRM information.
3.	The source gNB issues a HANDOVER REQUEST message to the target gNB passing a transparent RRC container with necessary information to prepare the HO at the target side. The information includes at least the target cell ID, KgNB*, the C-RNTI of the UE in the source gNB, RRM-configuration including UE inactive time, basic AS-configuration including antenna Info and DL Carrier Frequency (subject to RAN1 feedback), the UE capabilities for different RATs, and can include the UE reported measurement information including beam-related information if available. Also, if CA is configured, the RRM configuration can include the list of best cells on each frequency for which measurement information is available.
FFS whether the AS configuration includes the QoS flow to DRB mapping that was not configured to the UE via RRC signalling. And FFS whether there is a need to provide the system information from source equivalent to LTE’s MIB, SIB-1 and SIB-2 (some checking of use of this in LTE to be done).
4.	Admission Control may be performed by the target gNB.
5.	The target gNB prepares HO with L1/L2 and sends the HANDOVER REQUEST ACKNOWLEDGE to the source gNB. The HANDOVER REQUEST ACKNOWLEDGE message includes a transparent container to be sent to the UE .
[bookmark: OLE_LINK89][bookmark: OLE_LINK90]FFS if there could be exceptions where the Handover Command is entirely generated by the target gNB (e.g any enhancements similar to MBB enhancement in LTE, if supported).6.	The source gNB triggers the Uu handover and sends the Handover Command message (containing the transparent container) to the UE. The Handover Command message carries the information required to access the target cell, which includes at least the target cell ID, the new C-RNTI, the target gNB security algorithm identifiers for the selected security algorithms, can include a set of dedicated RACH resources (time/frequency/sequence), the association between RACH resources and SS blocks, the association between RACH resources and UE-specific CSI-RS configuration(s), common RACH resources (UE can assume that it will be the same as the one in SI), and target gNB SIBs, etc.
The UE prioritizes dedicated RACH resources (if provided) associated with the beams whose quality measured on the associated SS blocks or CSI-RS is above a threshold. 
[FFS if the order within the dedicated RACH resources is up to UE implementation.] 
FFS if common RACH is not provided, the UE can assume serving cell common RACH configuration for target cell.
FFS whether threshold(s) for SS block or CSI-RS selection is configured or fixed in the spec (can be up to RAN1 discussion)
FFS at which point the UE can use common RACH instead of dedicated RACH

FFS how the UE uses the set of dedicated RACH resources and common RACH resources, how the UE knows the common RACH resources, and how the UE selects the beam and RACH resources to be used to access from the information included in the handover command. 
7.	The source gNB sends the SN STATUS TRANSFER message to the target gNB.
8.	The UE synchronises to the target cell and completes the RRC handover procedure.
9.	The target gNB sends a PATH SWITCH REQUEST message to AMF to trigger 5GC to switch the DL data path towards the target gNB and to establish an NG-C interface instance towards the target gNB.
10.	5GC switches the DL data path towards the target gNB
11.	The AMF confirms the PATH SWITCH REQUEST message with the PATH SWITCH REQUEST ACKNOWLEDGE message.
12.	By sending the UE CONTEXT RELEASE message, the target gNB informs the source gNB about the success of HO and triggers the release of resources by the source gNB. The target gNB sends this message after the PATH SWITCH REQUEST ACKNOWLEDGE message is received from the AMF. Upon reception of the UE CONTEXT RELEASE message, the source gNB can release radio and C-plane related resources associated to the UE context. Any ongoing data forwarding may continue.
----------------------------------- End of the text proposal ----------------------------------------
Summary
Stage 1 email discussion outcome:

Proposal 1: Dedicated RACH resources (if provided) where the beam quality measured on the associated NR-SS or CSI-RS is above a threshold are prioritized  
· FFS: whether threshold(s) for SS block or CSI-RS selection is configured or fixed in the spec (can be up to RAN1 discussion)

Proposal 2: Further discussion of the following options for how long should the dedicated RACH resources be prioritised:
· Option 1: UE attempts up to K suitable dedicated RACH resources that satisfy the condition in Q1 where K is configured by the network, then it is up to UE implementation to access common or dedicated RACH (K is small and can be 1)
· Option 2: UE attempts all the suitable dedicated RACH that satisfy the condition in Q1 (at least once for each dedicated RACH or as long as it is satisfied), then UE may fall back to common RACH resource 
· Option 3: Up to UE implementation 
the definition of “suitable” aligns with RAN1 agreements in RAN1#90

Proposal 3: The order to access the dedicated RACH resources is up to UE implementation 

Proposal 4: Common RACH configuration in the HO command should be the same as in system information (FFS how/whether it is captured in the specification)

Proposal 5: No consensus to support different common RACH in HO command as in SI and explicit indication of allowed/non allowed SS blocks
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