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1 Introduction

The scope of this document is as follows:

[101bis#43][NR] RA resources for MSG1 on demand request (Samsung)


Progress the details of the ASN.1 for SIB1 to provide the RA resources for MSG1 on demand request. FFS in the agreements also to be resolved by the email discussion


Intended outcome: TP for ASN.1 to next meeting


Deadline:  Thursday 2018-05-10

2 Discussion

2.1 Mapping between RA Resources and On-Demand SI Messages

In RAN2 #101bis, some enhancements for mapping between RA resources and SI messages was discussed and it was agreed to discuss the following aspect in this email discussion:

· Whether ASN.1 will allow a SI request configuration to be used for a subset of SI-messages provided on demand.

For Msg1 based SI request RAN2 has previously [1] [2] agreed to support the following configurations:

· RA resource (PRACH preamble and/or PRACH occasion) is configured for each On-Demand SI message: The Msg1 transmitted by UE indicates request for a specific SI message and upon reception of Msg1 network transmits the requested SI message.

· RA resource (PRACH preamble and/or PRACH occasion) is configured which is applicable for all On-Demand SI messages: In this case Msg1 transmitted by UE does not indicate request for a specific SI message and upon reception of Msg1 network transmits all On-Demand SI messages.

For example, let’s say there are 4 On-Demand SI messages: SI Msg1, SI Msg2, SI Msg3 and SI Msg4. With current RAN2 agreement either one common configuration for all 4 on-demand SI messages or individual configuration specific to each SI message is supported. In [3] it is proposed to allow flexibility by allowing one configuration to be used for multiple SI messages but not all. There can be common configuration for SI Msg1, SI Msg2 and individual configuration for SI Msg3 and SI Msg4. This can be achieved in ASN.1 by not including the configuration corresponding to SI Msg2 in which case the previous configuration i.e. configuration corresponding to SI Msg1 is used.
Q.1 Do companies agree that in addition to agreed configurations’ (i.e. individual configuration for each On-Demand SI message; common configuration for all On-Demand SI messages), ASN.1 should allow a configuration to be used for multiple (not all) On-Demand SI messages?

	Company
	Yes/No
	Comments

	Ericsson
	No
	It seems that this type of configuration can be achieved through individual mappings by explicitly configuring the same RA resources for two or more different SI messages. 

	vivo
	Yes
	Although this can be achieved by configuring the same RA resources for two or more different SI messages, we prefer that ASN.1 allows a configuration to be used for multiple (not all) On-Demand SI messages with lower overhead. 

In ASN.1, for each RA resource reserved for MSG1-based SI request, a list of SI messages which the RA resource is applied for can be configured.

	Intel
	Yes
	If it is going to be used for subset of SI, we would prefer that the ASN.1 is optimised to keep the SIB1 size to the minimum. An example of such structure is to map SI message to an PRACH resource within a list of PRACH resource so that multiple SI message can point to the same PRACH resource

	OPPO
	NO 
	To allow the configuration of RACH resources to request multiple (not all) on-demand SI message seems to be unnecessary optimization in our view which is not something must have.

	Samsung
	Yes
	

	CATT
	No
	It is difficult to define the SI message combination since different SI messages may have little relationship. And we don’t find the strong requirement for UE to require multiple SI messages simultaneously. Even if UE need to require more than one on-demand SI, UE can perform another Msg1 based on-demand SI request after the last Msg1 based on-demand SI request completed. 

	ITRI
	No
	Allowing a configuration to be used for multiple on-demand SI messages needs to explicitly indicate the SI messages associated with a configuration. That explicit indication of the SI messages would increase the overhead and complexity in configuration. 

	Xiaomi
	Yes
	First, we would like some clarification of previous agreements:

#98 meeting

1. For MSG1 based SI request, the minimum granularity of requested SI is one SI message (a set of SIBs as in LTE).

2. For MSG1 based SI request, one RACH preamble can be used to request for multiple SI messages.

#NR Ad Hoc #1

1: UE can request one or more SIs or all SIs (e.g. SIBs) in single request.
In our view, these agreements support all the following 3 scenarios, not just the two scenarios provided by the rapporteur:

1. A SI request can request only one on-demand SI message

2. A SI request can request multiple on-demand SI messages

3. A SI request can request all on-demand SI messages
The RRC signalling structure to support these three scenarios is a different thing. And we haven't address it yet, so we don't share the view that something is agreed, something is not (none is agreed). To support all the 3 scenarios, 

1. Each row corresponding to one-to-one mapping: 
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2. each row can corresponding to one-to-multiple mapping:
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Since option 2 is optimized over option 1 and given the possible large amount of combinations of all the on-demand SIs, we prefer option 2.

	Qualcomm
	NO
	That looks unnecessary optimization right now.

	LG
	No
	As Ericsson mentioned, from UE perspective, the same configuration can be achieved by allocating the same RA resources for two or more different SI messages separately. 

	ETRI
	Yes
	It would enhance flexible configuration by supporting both one-to-one and one-to-multiple mapping, and grouping of SI messages will be typically used for efficient SI request.

	NEC
	Yes
	We thought that RAN2 agreed to support this based on the agreement below in [2].
“For MSG1 based SI request, one RACH preamble can be used to request for multiple SI messages.”

	ZTE
	Yes
	We agree with Xiaomi and ETRI, the Asn.1 coding shall support RA resource configuration for one to multiple mapping. If the Asn.1 configuration only support individual configuration for each On-demand SI message or common configuration for all On-demand SI messages, when the UE wants to request m (m<n) Msg1-based SIs, the UE shall trigger the Msg1-based SI request procedure m times. Obviously, it will increase the UE power consumption. Besides, the SI acquisition delay would also be increased for that the RACH procedures for the different SI requests can’t be execute simultaneously. Furthermore, in the #98 meeting, it has been agreed that:

For MSG1 based SI request, one RACH preamble can be used to request for multiple SI messages.

	Huawei, HiSilicon
	Yes
	The configuration should be possible, however as Ericsson remarked early in the discussion, this should already be possible by configuration so perhaps we don’t need anything special to be added to support this.

	Sharp
	Yes
	As pointed out by Xiaomi, the previous agreements appear to support the option. Although there might be multiple ways to encode in ASN.1, which should be discussed online and/or offline.

	Nokia
	Yes
	It is a matter of how ASN.1 is implemented. If the same RA resource configuration is mapped to multiple SI messages then it should be possible to configure RA resource to a subset of on-demand SI messages.


Summary of Q1: 
Ten companies agree that in addition to individual configuration for each On-Demand SI message and common configuration for all On-Demand SI messages, ASN.1 should allow a configuration to be used for multiple (not all) On-Demand SI messages. 
Six companies are not in favor of this proposal. 
The majority view is that a subset of On-Demand SI messages can use same RA resource for SI request. The following signaling approaches can be further discussed:
· Approach 1: Indicate list of SI message indexes associated with a RA resource reserved for a SI request.

· Approach 2: RA resource configuration for requesting each On-Demand SI message is optional included. If a configuration is absent corresponding to an on demand SI message, the configuration corresponding to previous on-demand SI message applies.

· Approach 3: RA resource configuration for requesting each On-Demand SI message is included. Network can explicitly configuring the same RA resources for two or more different SI messages

Proposal 1: A subset of On-Demand SI messages can use same RA resource for SI request. RAN2 should discuss and agree on one of the following options:

· Option  1: Indicate list of SI message indexes associated with a RA resource reserved for a SI request.

· Option 2: RA resource configuration for requesting each On-Demand SI message is optional included. If a configuration is absent corresponding to an on demand SI message, the configuration corresponding to previous on-demand SI message applies.

· Option 3: RA resource configuration for requesting each On-Demand SI message is included. Network can explicitly configuring the same RA resources for two or more different SI messages.
2.2 Dedicated PRACH Ocassions

For Msg1 based SI request, SI request can be transmitted in same PRACH occasions as those configured by RACH-ConfigCommon. In this case in order to distinguish the Msg1 for SI request and normal RA, CFRA preamble(s) (i.e. amongst the RA preambles not reserved for CBRA) needs to be configured for SI request. In order to distinguish SI request for each On-Demand SI message, different CFRA preamble can be configured for each On-Demand SI message. The same CFRA preamble can also be configured for multiple On-Demand SI messages and SI requests for each of these On-Demand SI messages can be distinguished by configuring different PRACH Mask Indexes. 

In [4], it is argued that if many SI messages (maximum of 32) are provided on demand, association with just preamble and using the PRACH occasions configured by RACH-ConfigCommon will not be enough to distinguish SI request for each On-Demand SI message since there are only 64 preambles and a subset of these is used for regular random access procedure (e.g. initial access, handover). Preambles are also used to identify the SSBs when #of SSBs mapped to each PRACH occasion is greater than 1. It is proposed in [4] to optionally configure dedicated PRACH occasions for Msg1 based SI request.

Q.2 Do companies agree to support dedicated PRACH occasions for Msg1 based SI request?

	Company
	Yes/No
	Comments

	Ericsson
	Yes (see comment for disclaimers) 
	We agree with the problem, and it would be beneficial to configure PRACH occasions for contention free random access. However, the configuration for CFRA should be possible to share between all contention free use cases (SI request, hand over

, etc), so we do not support dedicated PRACH occasions for SI request only. 

	Vivo
	No
	Compared with using the PRACH occasion configured by RACH-ConfigCommon, we see no benefit of introducing dedicated PRACH occasion for Msg1-based SI request. What’s more, configuration of dedicated PRACH occasion leads to extra signalling in SIB1(see section 2.2.1).

	Intel
	Yes
	In view that dedicated PRACH occasions are already possible for handover and BFR, it seems straightforward to do it also for SI request

	OPPO
	Yes
	Since the code resource is limited to 64 preambles, we can use dedicated PRACH resource(i.e. PRACH occasion) to support and distinguish the SI request.

	Samsung
	No
	In our view this is not essential for Msg1 based SI request.

	CATT
	No
	We don’t think it is a reasonable scenario that a large number of SI messages need to be configured use Msg1 based SI request. If it is really needed, we agree with Ericsson’s comment.

	ITRI
	Yes
	Support dedicated PRACH occasions could increase the flexibility in RACH resource configuration for Msg1 based SI request, especially when considering limit amount of preambles.

	Xiaomi
	Yes
	dedicated PRACH 
ccasions to cope with the possible large amount of combinations of on-demand SI sets.

	Qualcomm
	No
	This is not essential.

	LG
	Yes
	The dedicated PRACH occasions are already possible for handover. We cannot see any reason to exclude it.

	ETRI
	Yes
	We assume SI request occasion doesn’t need to be configured with shorter periodicity considering typical SI periodicity (e.g. 160 ms). It can also reduce the reservation of limited PRACH resources.

	NEC
	No
	This would not be essential function to be supported now.

	ZTE
	Yes
	Separate RA resource for OSI may be useful in some cases (e.g. in the FR2 cells, in which case there can be up to 64 SSBs per cell). We agree to support separate time/frequency resources for SI request (e.g. we can use the CFRA resources pool for SI request) .

	Huawei, HiSilicon
	Yes
	It should be optionally possible, otherwise (if not configured) RACH-ConfigCommon can be re-used. In addition to the maximum of 32 messages, additional RA resource may also be reserved for the request of all the on-demand SI messages and some of the SI messages, as has been analysed in the previous section. In this case, the number of RA preambles will be even more than 32 preambles. We need dedicated RA resource configurations so that there is enough space to configure these messages. If the RACH resource for on-demand SI shares the resources in RACH-configCommon, it will restrict the configuration of RA resources for the other cases.

	Sharp
	Yes
	Due to the limited number of available preambles.

	Nokia
	No
	It is possible to allocate one SSB to up to 8 PRACH occasions. So, there should be enough CFRA preambles for linking to SI requests. We don’t see a strong need for dedicated PRACH occasions for SI requests.


Summary of Q2: # of companies supporting the proposal: 10; # of companies not in favour of the proposal: 6
Proposal 2: Dedicated PRACH occasions for Msg1 based SI request is supported.
2.2.1 Configuration of Dedicated PRACH Ocassions

If the dedicated RACH ocassions for SI request is supported then the question is how to configure these dedicated PRACH ocassions. 

Option 1: In NR the dedicated PRACH occasions are supported for handover [6]. Dedicated PRACH occasions for SI can be signaled using same approach as shown below.

Rach-OccasionsSI


SEQUENCE {
rach-ConfigSI


RACH-ConfigGeneric,

ssb-perRACH-Occasion  ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}
}
Option 2: In [3] it is proposed to signal prach-ConfigurationIndex, msg1-FDM and msg1-FrequencyStart instead of signaling RACH-ConfigGeneric. Note that RACH-ConfigGeneric includes additional parameters which are not needed to define dedicated PRACH occasions.

Rach-OccasionsSI


SEQUENCE {
prach-ConfigurationIndex INTEGER (0..255),

msg1-FDM


ENUMERATED {one, two, four, eight},

msg1-FrequencyStart    INTEGER (0..maxNrofPhysicalResourceBlocks-1),

ssb-perRACH-Occasion   ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}

}
Option 3: In [4] it is proposed to signal prach-ConfigurationIndex, msg1-FDM and msg1-FrequencyStart instead of signaling RACH-ConfigGeneric. It is also proposed to not signal ssb-perRACH-Occasion. It is assumed that there is one SSB per PRACH occasion. This may have some limitation in configuring dedicated RACH occasions. For example, dedicated RACH occasions for SI cannot be FDMed with RACH occasions configured by RACH-ConfigCommon as SSB per PRACH occasions in RACH-ConfigCommon is not always 1.
Rach-OccasionsSI


SEQUENCE {
prach-ConfigurationIndex INTEGER (0..255),

msg1-FDM


ENUMERATED {one, two, four, eight},

msg1-FrequencyStart    INTEGER (0..maxNrofPhysicalResourceBlocks-1),

}
Q3: If dedicated PRACH occasions for Msg1 based SI request is supported, which option (1 or 2 or 3) should be supported to signal the dedicated PRACH occasions?

	Company
	Signaling Option 
	Comments

	Ericsson
	Option 1
	We should reuse the existing signalling for dedicated RA occasions for e.g. handovers. If there are parameters not needed for dedicated RA configuration, we should rather optimize the dedicate RA configuration for handover as well (though in our understanding all parameters from RACH-ConfigGeneric are actually needed). 

	Intel
	Option 1
	Same structure as handover and BFR

	OPPO
	Option1 
	Agree with Ericsson.

	Samsung
	Option 2
	zeroCorrelationZoneConfig; preambleReceivedTargetPower; preambleTransMax ; powerRampingStep and ra-ResponseWindow are not needed to signal dedicated PRACH 
ccasions.

	ITRI
	Option 2
	We consider SI can be FDMed in wideband carrier case. Reuse RACH-ConfigGeneric consumes more bits of SIB1 but some of the parameters may not be needed.

	Xiaomi
	Option 1
	

	Qualcomm
	Option 1
	Agree with Ericsson that the same structure should be used for both cases and the dedicated RA configuration should be optimized to cover both scenarios.

	LG
	Option 1
	Agree with Ericsson.

	ETRI
	Option 1
	Agree with Ericssion.

	NEC
	Option 2
	We can follow the maojirty (seems option1), but also see some benefint of reducing the signalnig size by option 2.

	Huawei, HiSilicon
	Option 2 (or option 1)
	We think the fields prach-ConfigucationIndex, msg1-FDM, and msg1-FrequencyStart are necessary for the configuration of the dedicated PRACH resources. We previously proposed option 3, however we now agree that in addition, ssb-perRACH-Occasion is needed to calculate the number of RACH configuration periods within SSB to RACH-occasion association period. 
Alternatively option 1 can also work if we update the definition of RACH-ConfigGeneric so that the unnecessary IEs are optional (conditionally present)

	Sharp
	Option 1
	No strong opinion but slightly prefer Option 1.

	Nokia
	Option 1
	Option 1 seems to be the simplest approach but this should be decided after we decide whether to have dedicated PRACH occasion or not.


Summary of Q3: 10 companies support option 1. Option 2 is supported by 4 companies.

So dedicated PRACH occasions for Msg1 based SI request is signalled as described in option 1.
Proposal 3: Parameters RACH-ConfigGeneric and ssb-perRACH-Occasion are signalled for dedicated PRACH occasions for Msg1 based SI request.
2.3 Configuration of RA resources for each SI request

In NR there is an association between SSBs and PRACH preambles/PRACH occasions. This enables gNB to identify the TX beam for transmitting Msg2. The Msg1 at gNB can also be received using specific RX beam(s) in specific PRACH occasion. So as proposed in [3] [4] [5], RA resource for each SI request needs to be signaled per SSB. The signaling can be implicit or explicit as discussed later.

Q4: Do companies share the view that RA resources for each SI request needs to be signalled per SSB?

	Company
	Yes/No 
	Comments

	Ericsson
	Yes
	Needed in some deployments (especially with analog beam sweeping).

	Vivo
	Yes
	We share the same understanding with Ericsson.

	Intel
	Yes
	

	OPPO
	Yes
	For multi-beam system, the RACH resource should be configured for each SSB.

	Samsung
	Yes
	

	CATT
	Yes
	The UE triggering Msg1 based SI request can be from any direction.

	ITRI
	Yes
	

	Xiaomi
	Yes
	

	Qualcomm
	Yes
	

	LG
	Yes
	

	ETRI
	Yes
	

	NEC
	Yes
	

	ZTE
	Yes
	

	Huawei, HiSilicon
	Yes
	Although in the broadcast of the on-demand SI messages, they are transmitted on the all reference signals, it is different in the case of reception of response for the SI request. For receiving the request, the UE needs to indicate to the network on which DL Tx beam it expects to receive the response. This is done by partitioning the RA resources with respect to the SSB. Hence RA resources for each SI request needs to be signalled per SSB.

	Sharp
	Yes
	

	Nokia
	Yes
	Agree that RA resources for each SI request needs to be signalled per SSB.


Summary of Q4: All companies agree that RA resources for each SI request is signalled per SSB.

Proposal 4: RA resources for each SI request is signalled per SSB.
If the answer to Q4 is yes then there are several options to signal RA resources for each SI request.

Option 1: Signal ra-PreambleIndex for each SSB explicitly as shown below. 

·  This approach is similar to configuration of dedicated RACH during handover [6]. In case of handover dedicated configuration is limited to few SSBs. However for SI request, this may lead to significant overhead (up to 4 + (6+6)*64 = 772 bits for one SI request configuration, where ra-ssb-OccasionMaskIndex is 4 bits, RAPreambleIndex is 6 bits, SSB-Index is 6 bits and number of SSBs is 64) because of large number of SSBs (up to 64). 

--List of SI Request Resources

si-Request-Resources ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SI-Request-Resources

-- Resources for a SI Request

SI-Request-Resources::=            SEQUENCE {

ra-PreambleIndexList          SEQUENCE (SIZE (1..maxSSBs)) OF RAPreambleIndex,

ra-ssb-OccasionMaskIndex      INTEGER (0..15)

}

RAPreambleIndex::=



SEQUENCE {

ssb




SSB-Index,

ra-PreambleIndex

INTEGER (0..63)

} 

Option 2: Signal a list of ra-PreambleIndexes as proposed in [3]. SSB Index is not signalled.

·  If multiple SSBs are mapped to same RACH occasion, different dedicated PRACH preambles are needed to distinguish these SSBs. If only one SSB is mapped to one PRACH occasion or to multiple PRACH Ocassions, only one dedicated preamble is needed. So, if the #of SSBs per PRACH occasion <= 1, the size of this list is 1. If the #of SSBs per PRACH occasion > 1, the size of this list is equal to #of SSBs per PRACH occasion. The ‘ith’ preamble in this list corresponds to ith SSB amongst the SSBs associated with a RACH Occasion. Figure 1 is an example illustration of preamble to SSB mapping for the case where 4 SSBs are mapped per PRACH occasion and there are 16 SSBs. In this case network signals a list of four preamble indexes (P1, P2, P3 and P4). The maximum overhead for one SI request configuration is 4+6*16 = 100bits where ra-ssb-OccasionMaskIndex is 4 bits, RAPreambleIndex is 6 bits, maximum number of SSBs per PRACH Occasion is 16.
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Figure 1 Mapping preambles in ra-PreambleIndexList to SSBs
--List of SI Request Resources

si-Request-Resources ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SI-Request-Resources

SI-Request-Resources::=            SEQUENCE {

ra-PreambleIndexList          SEQUENCE (SIZE (1..16)) OF INTEGER (0..63),

ra-ssb-OccasionMaskIndex      INTEGER (0..15) 

}

Option 3: Instead of list of ra-PreambleIndexes, signal ra-PreambleStartIndex for a SI request. 

· The list of ra-PreambleIndexes can be determined based on ra-PreambleStartIndex and number of SSBs per RACH Occasion. PRACH preambles from ra-PreambleStartIndex to ‘ra-PreambleStartIndex + number of SS s per RACH Occasion -1’ are used for this SI request. The ‘ith’ preamble in this list corresponds to ith SSB amongst the SSBs associated with a RACH Occasion. In this case the maximum overhead for one SI request configuration is 4+6 = 10bits.

--List of SI Request Resources

si-Request-Resources ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SI-Request-Resources

SI-Request-Resources::=            SEQUENCE {

ra-PreambleStartIndex         INTEGER (0..63),

ra-ssb-OccasionMaskIndex      INTEGER (0..15)

}

Q5: For signaling RA resources for each SI request, which option (1 or 2 or 3) should be supported?

	Company
	Signaling Option 
	Comments

	Ericsson
	Option 3
	Option 3 seems to be lowest overhead, and provides sufficient flexibility, as it allows reserving some preambles for other purposes than SI request. 

	Vivo
	Option 3
	Basically, we prefer the Option 3, since it is the simple one with the lowest signalling overhead.

But we think reserving consecutive Preambles for different SSBs proposed above is not align with RAN1’s agreements which are quoted below. 
Hence, we propose for the case that N SSBs are associated with one RACH occasion, the PRACH preamble with index = ra-PreambleStartIndex + i*(64/N) is used for the SI request on the ith SSB associated with the RACH occasion.

RAN1#91

Agreements:

· Preamble indices for CBRA and CFRA are mapped consecutively for one SSB in one RACH transmission occasion.

· Association of CFRA preambles with SSBs can be reconfigured through UE-specific RRC signaling.

· Note: this does not preclude the gNB to possibly configure that the number of CFRA preambles per RO is smaller than the number of actually transmitted SSBs configured in RMSI

RAN1#92bis

Agreements:

· For the case that N SSBs are associated with one RACH occasion, where N >= 1, the subset of cb-preamblePerSSB consecutive CBRA preambles associated with SSB I (i=0, …, N-1) starts from preamble index i*(64/N).  


	Intel
	Option 3
	Option with the least overhead should be pick.

	OPPO
	Option 3
	Option 3 brings lowest signalling overheads. Since the RACH occasion is dedicated configured,  the preamble can be reused to indicate the SI message implicitly.

	Samsung
	Option 3
	Low overhead. 

	CATT
	Option 3
	Option3 has lowest overhead.

	ITRI
	Option 3
	Option 3 provides sufficient information of RA resource configuration per-SSB for SI request in an efficient way.

	Xiaomi
	Option 3
	

	Qualcomm
	Option 3
	It has the least overhead and includes sufficient information

	LG
	Option 3
	Option 3 brings  the lowest overhead.

	ETRI
	Option 3
	

	NEC
	Option 3
	Agree with above comments that low overhead one should be selected.

	ZTE
	The Option 3 shall be further optimized
	Even with the Option 3, the SI-Request-Resource was explicitly indicated for each SI request, thus maxSI-Message*10 bits are needed for the si-Request-Resources. It also means that more and more bits are needed as the increase of the maxSI-Message.

Worse still, in the future release, more and more SIs would be added for the different features and the number of Msg1-based SIs would increase significantly, and as explained in the Q1, the Asn.1 coding shall support RA resources configuration for one to multiple mapping, which would be a potential threat to the RMSI size.

Thus, we should find some method that is independent from the number of  the Msg1-based SIs.

We can first calculate how many different RA resources are needed for all of  the SI requests, then assign these resources according to the following order, which has also been agreed for the CBRA by RAN1#AH 1801(NR) meeting.
Actually transmitted SS/PBCH blocks are associated to RACH transmission according in the following order:

· First in increasing preamble indices within a single RACH occasion.

· Then in increasing number of frequency multiplexed RACH occasion.

· Then in increasing number of time-domain RACH occasion within a RACH slot.

· Then in increasing number of RACH slots. 

For example, if there are k different SI requests, for each SSB, there shall be k different RA resources (the RA resource containing Preamble Indexes and ROs). Then these k different RA resources can be assigned to k different SI requests respectively according to the order in Table 1. By this method, the network only need to indicate the ra-PreambleStartIndex and the ssb-perRACH-Occasion as si-Request-Resources as follows:

si-Request-Resources              SI-Request-Resources  OPTIONAL

SI-Request-Resources  :: = SEQUENCE {

--The start preamble Index, if absent, it shall start from the preamble Index that equal totalNumberofRA-Preambles.

   Ra-PreambleStartIndex               INTEGER (0..63)  OPTIONAL,

    --if absent, the ssb-perRACH-Occasion in the RACH configure shall be used

    ssb-perRACH-Occasion                      ENUMERATED {oneEighth, one Fourth, oneHalf, one, two, four, eight,

}

	Huawei, HiSilicon 
	Option 3
	We think that for RA resources for each SSB, it is sufficient to associate the SI message with RA resource by preamble index and the index for the ROs for this SSB. Hence, Option 3 should be chosen.

	Sharp
	Option 3
	

	Nokia
	Option 3
	Agree with Vivo’s observations.


Summary of Q5: 
·  All companies agree to support option 3. One company have proposed further optimization of option 3.

·  One company have proposed that when multiple SSBs are mapped to same RACH ocassion, preambles should be allocated to SSBs in staggered manner instead of sequentially.
Proposal 5a: RA resource for each SI request includes ra-PreambleStartIndex and ra-ssb-OccasionMaskIndex.

Proposal 5b: If multiple SSBs are mapped to same RACH ocassion (i.e. ssb-perRACH-Occasion > 1), RAN2 should further discuss whether preambles should be allocated to SSBs in staggered manner or sequentially. 
3 Summary of email discussion

16 Companies in total participated in this email discussion. Rapporteur thanks to all companies responding to the email discussion.

Following proposals are recommended to be discussed and agreed:
Proposal 1: A subset of On-Demand SI messages can use same RA resource for SI request. RAN2 should discuss and agree on one of the following options:

· Option 1: Indicate list of SI message indexes associated with a RA resource reserved for a SI request.

· Option 2: RA resource configuration for requesting each On-Demand SI message is optionally included. If a configuration is absent corresponding to an on demand SI message, the configuration corresponding to previous on-demand SI message applies.

· Option 3: RA resource configuration for requesting each On-Demand SI message is included. Network can explicitly configuring the same RA resources for two or more different SI messages.
Proposal 2: Dedicated PRACH occasions for Msg1 based SI request is supported.
Proposal 3: Parameters RACH-ConfigGeneric and ssb-perRACH-Occasion are signalled for dedicated PRACH occasions for Msg1 based SI request.
Proposal 4: RA resources for each SI request is signalled per SSB.
Proposal 5a: RA resource for each SI request includes ra-PreambleStartIndex and ra-ssb-OccasionMaskIndex.

Proposal 5b: If multiple SSBs are mapped to same RACH ocassion (i.e. ssb-perRACH-Occasion > 1), RAN2 should further discuss whether preambles should be allocated to SSBs in staggered manner or sequentially. 

Proposal 6: Agree the TP as baseline for further updates.
4 Text Proposal

SI-SchedulingInfo
The IE SI-SchedulingInfo contains information needed for acquisition of SI messages.

SI-SchedulingInfo information element

-- ASN1START

-- TAG-OTHER-SI-INFO-START

SI-SchedulingInfo ::=




SEQUENCE {

si-BroadcastStatus          SI-BroadcastStatus,


schedulingInfoList 


SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo,


si-WindowLength



ENUMERATED {ms1, ms2, ms5, ms10, ms15, ms20,












ms40},


si-Request-Config


SI-Request-Config OPTIONAL,


systemInformationAreaID

INTEGER (0..ffsValue) OPTIONAL,

-- First entry is SIB2


sibValueTagList



SEQUENCE (SIZE (1..maxSIB-1)) OF SIBValueTag,


systemInfoAreaScope

SystemInfoAreaScope OPTIONAL,-- Cond AREA-ID 


...


}

SchedulingInfo ::=
SEQUENCE {


si-Periodicity





ENUMERATED {












rf8, rf16, rf32, rf64, rf128, rf256, rf512},


sib-MappingInfo





SIB-Mapping,

}

SIB-Mapping ::= SEQUENCE (SIZE (0..maxSIB-1)) OF SIB-Type

SIB-Type ::=





ENUMERATED {











sibType2, sibType3, sibType4, sibType5, 











sibType6, sibType7, sibType8, sibType9, 











spare8, spare7, spare6, spare5, 











spare4, spare3, spare2, spare1,











... }

-- Value TAG per SIB.

SIBValueTag ::=

INTEGER (0..ffsValue)

-- Configuration for Msg1 based SI Request

SI-Request-Config ::=   SEQUENCE  {
   --Configuration of dedicated RACH Ocassions for SI
rach-OccasionsSI    SEQUENCE {

rach-ConfigSI


RACH-ConfigGeneric,
ssb-perRACH-Occasion    ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}
} OPTIONAL,
si-Request-Resources ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SI-Request-Resources

}

SI-Request-Resources ::=            SEQUENCE {

ra-PreambleStartIndex         INTEGER (0..63),

ra-ssb-OccasionMaskIndex      INTEGER (0..15)

}

-- TAG-OTHER-SI-INFO-STOP

-- ASN1STOP

	SI-SchedulingInfo Field Descriptions

	SI-Request-Resources

If there is only one entry in the list, the configuration is used for all SI messages which are provided on demand. 
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Don’t you think it is ugly with a hyphen in “hand-over”? 😉


Not really, I quite like hypens 😊


�


RAN1 agreement is for CB and CF RA.





Preambles from 0 to 'totalNumberOfRA-Preambles -1 are for non SI purpose.





Preambles from 'totalNumberOfRA-Preambles to 63' is for SI purpose





So there is no issue in assigning sequentially as ra-PreambleStartIndex will be >='totalNumberOfRA-Preambles’
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