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1 Introduction
In RAN2 AH NR #2 meeting, the following agreements for Msg3 based SI request method have been made [1]:
	Agreements for Msg3 based SI request method:

1: 
UE determines successful Msg3 based on reception of Msg4 

FFS Details of the Msg4 content used to confirm successful Msg3. To be discussed initially CP.

2:
Preamble(s) for SI request using Msg3 based Method are not reserved.

3:
RRC signalling is used for SI request in Msg3.
FFS: RRC signalling how to indicate the requested SI/SIB details left to ASN.1 work.

5:
Temporary C-RNTI received in Msg2 is used for Msg4 reception


Besides, in the last RAN2 #100 meeting, the following agreements for RAR format and contention resolution have been achieved [2]:
	Agreements

1: In NR, the length of BI is 4 bit 

2: As in LTE, the time unit of Backoff parameter value in NR is millisecond.

3: FFS - The size of UL grant field in RAR message depends on further input from RAN1.

4: For NR, length of TA field is 12 bits in MAC RAR.  FFS if there are reserved bits depending on the UL grant field size 

5: Temporary C-RNTI is 16 bits in RAR message.  C-RNTI is 16 bits. [CB for Friday]

6:  BI table design: remove the zero value from the NR BI table.  5 ms and 1920 ms are added in addition to LTE value

7:  If C-RNTI MAC CE was not included in Msg3, the contention resolution is successful if the UE Contention Resolution Identity received in Msg4 matches the first ‘48’ bits of CCCH SDU transmitted in Msg3.  FFS how contention resolution is done for the msg3 based SI request [CB for Friday to flag]


Based on the above agreements, this contribution will discuss the issue about contention resolution for Msg3 based SI request.
2 Discussion
In the last RAN2 meeting, it has agreed that if C-RNTI MAC CE was not included in Msg3, the contention resolution is successful if the UE Contention Resolution Identity received in Msg4 matches the first ‘48’ bits of CCCH SDU transmitted in Msg3. Such mechanism is same as that adopted in LTE. A remaining issue is how contention resolution is done for the Msg3 based SI request.
For contention based random access, several UEs may send same preamble via same PRACH occasion. These UEs will receive exactly the same TC-RNTI and RAR. Thus contention will occur since each UE will use the same UL grant indicated in the RAR to send Msg3. The purpose of legacy contention resolution is to indicate which specific UE successfully completes its random access procedure and guarantee each following allocated resource will be used by one specific UE. In legacy contention resolution, specific UE ID, e.g. UE Contention Resolution Identity, is used to indicate which specific UE wins the contention. 
Different from the legacy contention resolution, when it comes to Msg3 based SI request, the gNB only needs to know which specific SI(s) are actually being requested in the cell, but for each SI being requested, it no more needs to distinguish the UEs actually requesting it and indicate which of them wins the contention via their respective UE ID. 

In this case, it is the requested Sis, rather than specific UE ID, that should be indicated in Msg4 as the response to the Msg3 based SI request. This means, the response to Msg3 based SI request is with an essentially different logic from the legacy contention resolution, so that it the existing contention resolution ID MAC CE may not be appropriately used. 

Observation 1: The Msg4 for the response of Msg3 based SI request only needs to indicate the SI(s) requested, but does not need to include the specific UE ID. Hence, it may not be logic to reuse the existing Contention Resolution ID MAC CE also for Msg3 based SI request. 
A simple method to indicate the requested SIs is to include a bitmap in Msg4 for Msg3 based SI request response. Each bit in the bitmap corresponds to an SI and the bitmap is used to indicate the SI(s) the network will broadcast (e.g. for a bit, "1" means the corresponding SI broadcast, "0" means not broadcast). When the UE receives the Msg4 that is for the Msg3 based SI request response, it will check whether the bitmap matches with the SIs it actually requested. If the bitmap indicates the SI(s) requested by the UE, the UE considers SI request to be successful. By contrast, if some SI(s) requested is not indicated, then the UE may consider the SI request not successful and may send further request. For example, suppose the UE requests SI1 and SI2. If the bitmap indicates SI1, SI2 and SI3 will be sent by the network (with corresponding bits set as '1'), the UE considers its SI request successful. If the bitmap indicates SI1 and SI3 will be sent, the UE may consider SI request not successful yet, and may further request SI1in the next step.
Based on the above analyses, we propose the following solution regarding the Msg4 for Msg3 based SI request response. 
Proposal 1: As the response to Msg3 based SI request, Msg4 includes a bitmap which indicates the specific SI(s) that will be broadcast by the gNB.
Proposal 2: The UE considers its SI request successful, if it receives the Msg4 which includes the bitmap indicating the SI(s) requested by the UE.
Since the functionality of this Msg3 based SI request response has been different from the legacy contention resolution, a new MAC CE may therefore be introduced functioning for the bitmap proposed in the above proposals. Some further details regarding the format depending on CP discussion (e.g. number of on-demand SIs, contents of Msg.3 for SI request, etc.) 
Proposal 3: A new MAC CE may be introduced for the bitmap which is included in the Msg4 for Msg3 based SI request response. Detailed format for this MAC CE is pending further CP discussions.
3 Conclusion

In this paper, we discussed how contention resolution is done for Msg3 based SI request, and made the following proposals:
Observation 1: The Msg4 for the response of Msg3 based SI request only needs to indicate the SI(s) requested, but does not need to include the specific UE ID. Hence, it may not be logic to reuse the existing Contention Resolution ID MAC CE also for Msg3 based SI request. 

Proposal 1: As the response to Msg3 based SI request, Msg4 includes a bitmap which indicates the specific SI(s) that will be broadcast by the gNB.
Proposal 2: The UE considers its SI request successful, if it receives the Msg4 which includes the bitmap indicating the SI(s) requested by the UE.
Proposal 3: A new MAC CE may be introduced for the bitmap which is included in the Msg4 for Msg3 based SI request response. Detailed format for this MAC CE is pending further CP discussions.
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